UNCLASSIFIED

AD NUMBER

ADB954487

NEW LIMITATION CHANGE

TO

Approved for public release, distribution
unlimited

FROM
Distribution limited to U.S. Gov't.
agencies only; Proprietary Info.; 22 May
1967. Other requests for this document
must be referred to Commander, US Army
Combined Arms Center & Fort Leavenworth,
Attn: ATZL-PTS-IS, Fort Leavenworth, KS

66027.

AUTHORITY

USACGSC 1ltr, 30 Sep 2004

THIS PAGE IS UNCLASSIFIED



PHOTOGRAPH THIS SHEET

AD-E 750700
e & .
a LEVEL )
w 5 _ . MWORY 7
-4
e N . .
: 2 A Hestcy of the U.S. Aremy 1h OPeo.ﬁms Reseacch
m § ) DOCUMENT IDENTIFICATION
o Seicth, F L., | 22 Mayi7
m Distribution limited to U.S. Gov't. g ;1 V!
Proprietary Info. ;g2 Maz 67 Otheie?;qZ:sggl v
% : for this document must be feferred to ,
_ —1 | Ritfn: ATES <D, Foxt Monroe, VA 23651
DIS'I_‘ RIBUTION STATEMENT
1»-__... _.{FOR _
NTIS GRA&I O . :
me o | DTIC
UNANNOUNCED K . ELECTE
JUSTIFICATION 0CT 12 {082
BY ' d D |
[ DISTRIBUTION /
AVAILABILITY CODES
DIST AVAIL AND/OR SPECIAL DATE ACCESSIONED
DISTRIBUTION STAMP
DATE RECEIVED IN DTIC
PHOTOGRAPH 1HIS SHEET AND RETURN TO DTIC-DDA-?
FORM DOCUMENT PROCESSING SHEET

DTIC Sorye T0A




- VT—v_, e
g
UNANNOUNCED - o
3 oo o ; -
g‘ - ‘ RDE 750700},
AHISMIG’TEEU.S.AB}HINOPMHQJSRESEARCB,_
0 - i
<
m An abstract for a thesis presented to the Faculty of
the US Army Command and General Staff College in
partial fulfillment of the requirements of the - - e
a g togree §
< ‘ |
MASTER OF MILITARY ART AND SCIENCB -
. .
DISTRILUTION LIMITED. TO U.: GOV'T AéG_E;NCIES - Y.
ORLY: PROPR!ETI;F_Y I;\‘IFC‘){. ‘9% "'._‘3,‘,;‘:1/'1’ VUé’l‘ BE .
TriR REQUES.S ¢TR ithi . LU ENT
f?Ell:l.-‘.‘l-iR}:lD ?O: HQ T3ADOC, ATIN: ATCS-Dy
FORT MONRCE, V'A_ 236381 . 3
S o
F. L. SMITH, MAJ, ARM(R, USA -
v .
Fort Leavenworth, Kausas :
1967
o
J




5
! l )

"

3

b v e e e -

DTIC -DDA-

BX-LJVC}Q‘

(,:7((2-*‘&,\ —

j)( ; . N4 é //’1&2‘;‘ Q?Ywé ‘v// ZL

DTIC-DIN- 2.

¢ — "_.—-—__——.‘_ -
‘ﬁ.‘ R N

e




Yo b ke 838 Vi A ) -

-

-

bt rmintm & b e e o) me s s © . e
-t H.a‘_m.mq*—o‘\m» ARG Db ARSI M ARSA S st e ela i ) . .o

N
RDE 750 700 !
A EXSTORY OF THE U. S. ARMY IN OPERATIONS RESEARCH
! ’
]
|
|
{
|
) An sbstract for a thesis
presented to the Faoult:
the g;tm Comnand and General Staff Collegeyj_:r
par fulfillment of the requirements of the
degree

’ MASTER OF MILITARY ART AND SCIENCE
j i DISTRIBUTION LIMITED TO U.S: GOV'T AGENCIES

| OKLY; PROPRIETARY INFO. 02 Moy 6 7.

: QlikR REQUES.S VR i - - QIUMENT MUST BE

, REFEKRED TO: 1iQ T2ADOU, ALIN: ATCSD,
b FORT MONROE, VA 2365}

‘ : F.o L SHITH‘ mJ. m' USA
i
L
Port Leaversiorth, Xansas
1967

' i
? z RIS T R eon 7 AR A e B
; ' )
: ) - o

B e e TS




R <

[ R

3. qg.q ]

U. S. ARMY COMMAND AND GENERAL STAFF COLLEGE
(Abstract Approval Page)

Name of Candidate: F, L. SMITH, MAJ, ARMOR, USA

Title of Thesis: A HISTRY OF THE U. S. ARMY IN OPERATIONS RESEARCH

Approved by

ol TS00,00,

» Research and Thesis Monitor

~

s Member, Graduate Faculty

s Nember, Graduats Faculty

Nt M
Y aVE h
N (o rpia

Date: 22 May 1967

The opinions and conclusions expressed herein are those of the
individual student author and do not necessarily represant the views of
sither the U,S, Artny Command and General Staff College or any other
governmontal agency. (References to this study should inolude ths foree

going atatement.)

- -
— — — “  camem - g o ———— e s - ¢ mm—— - —————— et von. ot
- » - P e Tt e TS ) St vty ke B 3 0y e b N 1 8 - LR LY L
An A mAma 8T 4 —————— e s 8 8 A L

—




ABSTRACT

This thesis is an incamplets historical investigation of the
scientific method henceforth referrsd to as "operations research."” The
purpose of the thesis is to trace the evolution of operations research
in the U, S. Army and to provide the military staff officer and decision=-
meker with an appreciation for the usefuiness of the method and the
scops of its application to military problem~solving.

Operations research has became a significant tool in the Army's
arsenal. Its application in cost-effectiveness studies; developuent and
improvement of weapons, equipment, tactics and strategy; and other opera=-
tional activities is an accepted fact, Operations research is not new.
Its techniques can be traced from the investigations of ancient sclen-
tists, Operations research merely combines the normal scientific obser-
vations undertsken by any scientist with systematic analysis employing
probability and statistlcal theory to more effectively identify and
gelect one or more alternative courses of action. In ltself, operations
research does not make decisions--it merely assists the staff-planner and
decision-maker in identifying the alternatives ar' selecting a course of
action based upon the stated objective. In order for the militery staff-
plarmmer and decision-maker to most effectively use this tool, they must

understand the purpose of the method, its application, its potentdal,
and its pitfalls.

Operations ressarch was introduced in the United States during
the early stages of World War II to assist in overcouing severe dafliclen-
i
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cies in the research and develomment programs of the wilitary servic s.
Historically the military services of the U. S. have een reliant upo:.
the nation's civilian inventors and industry te develop and produce new
weapons and equipment. Prior to World War II many governnent sponsored
civilian scientific agencies were organized. However, most of these or-
ganizations were limited in scope and temporary in nature.

In 1942, the U. S. deployed its first operations research groups
with Navy and Army Adr Corps elemsnts in the U, S., Europe and the Medi-
terranean, later the Office of Scientific Research and Development
(OSRD) and the Office of Field Services (OFS) were created to satisfy
the requirement for intsgration of available scientific sffort at home
and to provide technical support for the field forces. These agencies
were the primary U. S. operations research activities of World War II.

The OSRD and COFS were terminated at the end of World War II
&nd the Army retained some of the operations research activities within
the technicel services. Various means, such a8 advisory camitiees, re-
search boards, etc., were used to keep the civilian and military scien-
tific communities working together; but generally spesaking, they were
only marginally sucocessful, Following the reorgenization of the Defense
Department 4n 1948, the Army established its first of many research con-
tract groups, the General Research Office, with the Johns Hoplins Univer-
sity. Since then other groups have been developed to study technical
problems; analywe such problems as counterinsurgenoy, husan resources,
taotics and strategy; and collect data to support area studies. The Aray
also continued the expansion of its in-house operations researoh capa-
bility in order to meat the requirements generatsd by Department of the
Armay, drmy Materiel Command, Combat Developments Command and others,
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During FY €7, an operaticons research/systems analysis program

EY

was formaily ostablished by the Army, This step was in recognition of

the increased importance of opsrstions ressarch within the Army and the

Defenss Depariment. The civilian scientific and managerial cammunities

have also seen the tremendous opportunities presented by the proper ap-

plication of tho methed. Thus the futurs of operations reasearch seems

to be limited only by the imsagination of its anslysts and ths acceptance
they can achieve among the staff-planners and decision-makesrs, The Army
should significantly improve its opsrations research posture with in-
oreased and improved schooling for its junier and field grade officers,

2 iy
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INTRODUCTION
Down through the ages, wars have been a major contributing
factor to the evolution and developnent.qf science and scientific dis-
covery., With the improvement of weapons, wars have became more and more

devastating., The involvement of people and resorrces of the camnitted

pations has become greater with each new conflict. This has created tus
} requirenent for more thorough preparation and planning for the use of

f all rescurces to #chieve the level of industrial and military effort

! meeded to insure victory. In a sense, thess conflicts led to the recent
identification, integration and formalization of ancient research tech-
niques into a recognized modern sclentific method.

Despite the age of these techniques and the recent widespread

s, A i v et et < An W

intorest in thelr use, the method has not been formally definsd or en-
titled, It is lmown iIn various scientific circles as "operational re-

search," "operational analysis," "operatiens research," "systems analysia®

or other titles. It has been defined in many ways but the following def-
inition 18 a reasonsbly simplified but accurate onet
o o o & sclentifio methoed of providing executdve departmentis with

& quantitative basis for decisions regarding the opsrations under
their control,l

| g Another more detailed and a great deal more coauplicated definition by E.
8. Quade of the Rand Corporation:

1p, M, Horse and G. E. Kimball, Methods of Operations Rasearch,
(ist ed, rev,: New York: The Technology Pross of Massachusetts Institute
of Teclnelogy and John Wiley and Scus, Ino., 1952), p. i
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. o o an analytic study designed te help a decisiommaker identify

a preforred cholces among possible alternatives. It is character-
430d by & systemsatlc and rational approsch, with assumptions mede
explicit, objectives and criteria clearly defined, and altsrnative
courses of sction compared in the light of their possible consequen~
ces, An effort 1s made to use quantitative methods, but computers
are not ossentisl., What is essential is a medel that enables expert
intnition and judgement to be applied efficiently. The methed pio-
vides its answers by processes that are accessible to critical ex~
aminstion, capsble of duplication by ethers, and ngre or less read-
11y modified as new information becomes available,

This thesis is an incoamplete histerical investigation of the

selsntific methed henceforth referred to as "operations research,”

Stiace its formal identification &3 & scientific method, operations re-
search bas bocoms & 2ignificant tool in the process of military problem-
salving and decision-making. The value of the method and its contribu-
tien to the improvement of weapons, equipment and operatiens since 1940
bas ganerally baen overlooked by members of the Army whe were not
Recently,
tacreased Department of Defense emphasis on cost-effsctivensss studies

directly associated with resecarch and develepment activitises,

ferced the Army to oxpand its rele in cperatiocns ressarch, Cperations

rescarch has proved te be the most effective means of supporting the
iwy's erganisatien, manpower, equipment and budget requirements. in
sddition, to keep up with the advances in secientific technolegy and
evolution of military deotrine, the Army has increesed 1ts internal use

of eparations research techniques., This sxpanded use has resulted in

ooing naw fields of analysis at lower cammand levela, However, the
ereased lmportance and use of operatiens research within the Army has
sot deen accempanied by a corresponding improvement in ths understending,

lasuledgs and acceptunce of operaticns ressaich by the militery staff-

28, S, Quade, Milite is {Sants Homloa, Calif.: Rand Cer
v Uy ’ } . P.
Reae U 4308 IR, Hovembor 1905), p. 30. '

e+ o




pleaner and dscision-maker,

the purpose of this thesis is to trace tha evolution of opsrations
pesearch in the U, S. Army and to provide the military staff officer and
decision-maker with an appreciation for the usefulness of this method and
the scope of its application to military problem-solving, Although the
thesis will be devoted primsrily to an examination of the role of the
Arxy, there will be s significant overlap where other agencies and ser-
vices have influenced the overall development of the methecd or substan-
tial coordination and cooperation betwsen agencies and services were in-
valved,

There will be no attempt to deplct the technical aspects of op-
erstions ressarch. Books and reports, which defins the techniques in
detail and their implementation in projects, are readily available in
research 1ibraries, A pertial listing of applicable reports and bibli-
sgrephiss are contained in the bibliography. However, no historical
exeaination of this subject would be vomplets without imparting a recoge
aition of the primary terms and techniques that make wp the wmethod.
Chapter I will be usad to set the stage histoiically and scientifically.
Tha resmaining chapters will show the evolution of the method by natural
progression, 1.6., Pre-World War IT; World War I1 and its afterwath;
Pro-Xovea through the 19507s; and finally the 1960's, Due te the opera-
Uonad uature of the subject, much data is std1l clessified making &
flly comprehsnsive history of the latsr periods difficult, However,

W0 Yicieasl,, lapoctance of ths methcd, 1ts widening acceptance and ex-
panded usy are readily traceabls.




CHAPTER I
EVOLUTION FROM ANTIQUITY

Balieve nothing, O monks, merely because you have besn told
it . . . or because 1t is traditional, or because you your-
selves have imagined it, Do not believe what your teacher
tells you merely out of respect for the teacher. But what-
gosvor, after due examination and analysis, you find to be
conducive to the good, the benefit, the welfare of all beings
~othat doctrine bslieve and cling to and take it as your

guide.

e v b A A+ T o

Gautama Buddal
(56314837 B.C.)

; It has been said that there is nothing new under the sun--that
tw only difference is in the wey we see and do things. This must be

true of operations research because the principles underlying thiz

zethod have axistad in the observations and experiments of sclentists
fer oenturies, Their approach to these problems was nothing more than
an sarly version of the present-dey problem-solving techniques used in

' eperations research, Examples of the employment of thess techniques can
be traced back to entiquity, Archimedes, the great Greok mathematioisn
end dnventor, used these techniques in the development of new devices
and procedures during the seige of Syracuse (215-212 B.C.).2

An examination of the conclusions reached by thess ancient

wiamntists reveals that they had problems in correctly analyeing,

1George Seldes (ed,), The Great Guotations (Lyls Stuart, K.Y.:
4 Csssar-Stuart Book, 1960), p. 125,

zlmm H, Rumbaugh, A Lecok at US Army Operations Research--Past
% (Washington, D.C.: Research Analysis Corp., RAC«TP-102,
e

v Ps 5,




5
cerrelating and applying the data obtained from their observations. For
exsmple, during the early development of guns, data was obteined concer=-
atlng ths smount of powder used, the size and typs of projectile fired
and the thiclmess of the barrel employed to insure safety. But when
these cbservations and data cbtained from small caliber weapons were ap-
plisd directly to the problem of developing larger guns, the results
vero quite undatisfactory and very inefficient,3

Two of the more effective early proponents of operations research
techniques during the 16th century were Tartaglia and Galileo. They con=-
eontrated their efforts on exsmining the characteristiocs of exterior bal=
1istics, In the process, they developed the first effective artillery
tadblss and evolved batter mathods of alming and employing artillery. In
ths 17th century Vauban was one of the first to empley a really sysztem-
stio approach to the problems of the day. He studied the overall tacti-
¢al and stretegic influencez of defensive design and methods of attack
of grepared fortifications. His analysis emphasiged the technical mili-
tary sipscts of thewvapons and procedures being mvastigated.“

Lamardo da Vinoi is probebly the most welllkiown scientist and
favonter who consistently recognized and espoused the techniques of op~
srations research, His inventiveness enccapassed alwost every fisld of
selentific investigation, Included wes the development of devices,

taapons, procedures and tsctica. Da Vinel based his ideas on sound

Henry M. Wilkinson, Engines of War (London: Longman, Orwe, Brown,
Sreen and Longman, 1841), p. 71.

SGaneral Research Office, General Research Office Quarterly Re-
¢ Yol, 1, No. { (Washington, D.C.: General Research Office, The
Bopidne University, 30 Septeaber 1548), p. 6.

[
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sathematicael principle and insisted on verification by experienca.5

The recognition of the applicability of scientific research
techniqués to £islds other than weapons development wascontinued in the
later examination of the roles of land power (by Clausewitz), sea power
(by Mahan), and air power (by Douhot).® Thus we can see trat through
the years the ineressed application of the tschniques of this sclientific
method has besn & dynamic force in research and development., The con-
tinued emphazis on develoyment of its procedures have broadened the
scope of opsrations research and mads it more relevant in its application
to the many varded sctivitiea, interesis and responsibilities of the
modern=lty military planner and decision-maker,

Having introduced the term operations research, it 18 necec-ary
to dafine it. In & pursly military sense, ws can say that cperations
vedearch is ", ., . the application of scientific qualitative and quanti-
tative analyeis to the study of warfare with ths objective of iwproving
the weapons, tactics, strategy and loglstics of the future,"’ The dif-
ference between operations research of teday and scientific investigation
of the past is that operations research employs spscific scientific mathe
odalogy in its approsch to problem solving. This means that when a prob-
lee hes boen identified, the analyst must carefully define and formulate
velid assumptions to propsrly limit the scope of the investigation, loge
fcally develop a model to represent the problem within the Limiting as~

swaptions, and finally analyee and interpret the conclusions or altarna-

SI....b_iiu Ppo 68,
614,

"IbAd,, p. 6.
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siyeg, Ooprrilars whlioh Tewd oemselves wpost sallisfactoly iz mmalydis
are those wihich tend to have repeiitive fealcres thai car bs einced to
quantitative repmsontatioma
The techniques of this scientific method are resolvable to a

geries of steps which are basically identical in the analysias of all
eperations research problems, One analyst's approach to formalizing
these steps and a definition of each for clarification is given bslow:

1) Formulation = Clarifying, defining snd limiting the problem to
sassthing which can be handled.

2) Search ~ Finding, determining and correlating the relevant data
and developing alternatives,

3) Explanation ~ Building a model and exploring its consequences.

L) Interpretation - Deriving ths conclusion or conclusions,

5) Verification = Testing the conclusion by expariment.?
This particular list of stecps is shown schematicelly in Figure 1. Ane
other example of the steps used in operations ressarch is shown in
Figure 2., These schematics are nothing more than & demonstration of the
integrated and systomatic approsch taken by the enalysts in solving
their problems, ° :ese steps clearly tie together the various techniques
used in early day research and development and take advantage of wmodern
knowledye and technical improvements.

The heart of operations resesarch is the mcdel, A model is devel-

opsd by the use of basic mathematical equations to represent the activ-

ity, situation, or item under consideration. The most important tocl

SRaoul J. Freeman, Developments For Modern Management (Sants
Monlca, Calif,: Rend Corp., Mema P-3210, August 1965), pp. 2-3.

%, s. Quads, Military Systems Analvsis (Santsa Monlca, Calif,:
Rand Corp., Memo. FM 30452, January 1963), pp. O-~il.

b
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availsble to the analyst in the develomment £ his model is probability
and vatirdeal thecry. T3 Gecl 3 egual agpiieat®im in havl gquera~
tional and experimental problems. With a properly constructed model, it
is possible during an analysis to hold same data constant and vary other
elements, This makes 1t possible to almost simultanecusly investigate
different aspects of the same problem, which under actual field condi-
tions may not be feasible due to the expenss or any numbsr of valid
reasons, Thus, with a model developed from a few analytical observations
or experiments, it is possible to mathematically project & cenclusion or
series of alternatives for the problem under consideration.
Experts in the field of operations research have identified

eight classic operations research problems:

1) Sequencing ~ Determining the order in which spacific opsrations
should be accomplished for best results, 1Two sequencing systems that
have been developed and are widely used in the Army are: CPM (Critical

Path Method) and PERT (Periodic Evalustion and Review Technique),

2) Routing - The process of planning the utilization of time and re-
sources to most efficlently accomplish a asries of separate but related
objectives. An epplication of this could be scheduling a courier or
developing a plan for maintenance contect team or IG inspection teaw
visits,

3) Inventory - Mathematically examining inventory requirements to
insure adequats stockage to meot consumer demardfor a minimum inventory
investment,

b) Allocation - Optimizing the allocation of critical itews or re-
sources to setisfy requirements,

5) Waiting Line - Identifying bottlenecks in an operation, analyeing
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Problem
Sitnation
FORMULATION SEARCH
Content Facts
ObJectives N Probabilities
Criteria Alternatives
Hypothesis Costs

Satisfied? Nol «

', VERIFICATION INTERFRETATION EXPLANATION
Experimentation Non=-quantifiable Model Building
Modification ‘ Incammensuresbless——{ Approximation
Analysis Uncertainties Couputations
Results Comclusions Results

———Satisfied? Yesl€—-

Sugges Action

R Loy e ek

FIGURE {
Steps in Operations Resoarch Problem-Solvingio
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Designing
Alternatives
Selscting Collecting
ObJectives Data
Formulating Building
the Problem Models
Opening new Weighing
Alternatives Costs vs
Effectiveness
Re-examining Testing for
Ob Jactives Effeciivoness
Questioning /
Assumpticns
FIGURE 2

Steps in Operations Research Problm—Solvingn

Ug, 5, quade, Military Analysis (Santa Monics, Calif,: Rand
Corp., Memo RN 4808 PR, November 1965}, p. 19.
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thess bottlenecks and developing corrective sclutions.

6) Replacement = Developing a plan or schedule to phase out anti~
quated equipment and introduce replacement items with minimum disruption
to the operation and still maintain or improve effectiveness.

7) Information Coliection - Identifying the type and applicabllity
of availabls information and information gathering sources in order to
integrate and maximize the eflectivenuss of the collection pian.

8) Compstitive ~ A situation in which the various alternatives avail-
able to two opposing or campstitive activities are analyzed to determine
the comparative results that are obtained from the opposing slternatives,
The results provide & besis for selection of a best or cptimum altsr-
native, 12

It should be recognized that any scientific technique or methoed
omtair.w pitfalls and opsrations research is no exception. Anslysts
have identified ten most common pitfalls; they are:

1} Modelism - Being more interested in constructing the model than
in insuring that the model s atill applicable to the original problem.

2) Statistical Uncertainty - Ovoremphnsizing the probability aspects
of an analysis, This tends to consume availsable time and meney while
not adding significantly to the solution of the problen.

3) Resl Uncertainty -~ These are the unanswerable questions like when
will the enemy attack, in what strength aend from what direction. There
are naturally many different combinations and 1imitiag these possibili-

ties to insure tholr validity is a difficult problem.

12General Research Office, General Research Office Quartorly Re-
port, Vol. 1, No. 1 (Washington, D.C.: General Research Office, The

Johns Hopkiné University, 30 Septeumber 1948), p. 9.
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4) Enemy Reaction ~ To accurately predict the enemy's reaction to
our action is naturally very difficult, but the analyst must be very
careful not to go tec far into the measurs, countermeasure, counter-
countermeasurs, etc.

5) Over-concentration - Adopting an overly narrow view point or as-
suming away the difficult parts of the problem,

6) Phasing -~ Failing to balance yesterday's situation with the re-
quirements of tomorrow to insure the optimum condition for today. In s
purely military context this may apply to the timing required to prop~
erly introduce a new plece of military equipment before the equipment it .
is to replace is cbsolets,

7) Over-Ambition - Expanding a problem area to the point that it be-
scwes too large to effectively manage.

8) Fanaticism - Adhering too closely to an internal organization
party line, Failing to maintain an open mind and unbiased approach,

9) Hermitism - This occurs when the analyst creates a wall of misun-
derstanding or distrust by his failure to camunicate with the project
originator, Often this 1s best 1llustrated by the overly technical re-
ports that the analyst prepares, which the non-ischnical person dees not
readily understand,

10) Butch - An arithmetic error or wistaken techrdcal notion or fact,l?
In addition to the pitfalls mentioned above, there are two "pro-
codural fallacies” recognized by analysts in operations ressarch, The
first of theso is "Authorititus™ which is simply failure to properly

identify and define the problem, establish the criterie which the analysis

13Herman Kahn and Irwin Mann, Ten Comman Pitfalls (Santa Monics,
Calif,: Rand Corp., RM 1937, 17 July 1957), pp. 1=52.
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1s to satisfy, and limit the scopa of the study, If these items are

tor, strictly to the analyst, it is doubiful that the study will prove

te b vumplotely valid, In order to prevent this fram occuring, the
originater ahanld mas ks expsrtise available to the anmalyst at all
ey S WEITTLI. I vl Wlesat the dizadvantags of the
analyst normally kmowing litile o notiing sbort Toe et 1 I INTVEEe
tigation prior to commencing his analysis.w The second fallacy is
idontified as "Vacuumitis,” which is being too selective during data
collection. Data collection is a necessary element of operations re-
sesrch; but it is possible to limit this collection to those items which
will support & preconcelved conclusion, These preconceptions may be the
analyst's or he may be influenced by some other porson or agency, In
any event this fallacy, if permitted to enter a study, will result in
conclusions which are invalid or of limited value,

Thus we see that what is new about operations research is its
recognition as & scientific method with the resulting identification and
formalization of the various techniques employed in its utilizetion. As
teclinology increases in scopy and magnitude, the demend for technological
advances multiply the problems of research. There are many ways of ac-
conplishing research bat the correct application of the techniques of
oparations research will assist the researcher and decision-maker to
more oasily define the best sequence or sequences to pursue in his in-
vostigation, Thus it 18 apparent that operations research is devoted to
the understanding and characterizations of the operations or the systems

under analysis. However, in order to be really effective, ths analysis

Wpernard 0, Koopruan, "Fallacles in Operations Research," Oper-
ations Research, Auguat 1956,
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gust go more than surface deep. Modern scientific analyses provide pose
sible solutions to problems; btut these solutions are only as practical
and feasible as the people who define the problems, state the objectives
and choose the criteria, The analyst and the individual who initiated
the requirement must bewars of the common pitfalls and fallaciss and
carefully avoid them in order to achieve effective results in cperations

resoarch,
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CHAPTER II
THE AWAKENING

(Generals),l extolled for standing still,
Or doing nothing with a deal of skill.

William Cowper?
(1731-1800)

To understend the importance that operations research has played
in United States Army research and development, it is necessary to con-
sider the impact of U. S, civilian science and foreign scientific active
ity on these programs, It is also necessary to examine the Army's pos-
ture, attitude and activity in research and develomuient prior to World
War II, Historically the armed forces of this country have been reliant
upon the nation's civilian inventors and industry to conceive and develw
op improved equipment. Despite this fact, new ideas and equipment have
not been readily accepted and adopted by the armed forces, Howsver, an
even more critical problem has been achieving and maintaining a readi-
nsss posture in psacetime that will suppert the nation's requirements in
a future confliot.

United States efforts to integrate civilian research and devel-~
opment rescurces into the national defense structure have been primarily
based upon the criticality of the existent dsfenss situstion. In tiwes

of psace the expenditure of time, effort and money has bsen limited, In

LAuthor's substitution=-exact quotation reads “Admirale,®

2rhe Oxford Dictionery of Quotations (2d ed,, London: Oxford
University Press, 1955), p. 162, -
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vertine the emergency steps taken t¢ overcome the slack developed during
the years of psece has been wasteful in t'f:i '3, money and manpowsr, For
scocessful pursuit of the war this slack must bs quickly overcams,
mreechcut the psaks and valleys of the research and develomment effort,
the civilian segment successfully maintained its emtonomy and scademic
freedom from the dominance and restrictione of the wilitary. The reason
for this adament attitude by the civilian sclentists has bsen their
belief that the inertia of the military and restrictions of its chain of
command tended to stifle creative thought.? Despite these problems, a
very successful military-civilian reseasrch and development program has
evolved over the years, As technology and the camplexity of warfare and
equipment increase, the desire and ability of the scientific community
to meet these new challenges improve,

The Civil War was the occasion for the first formal integration
of the military and civilians in the fields of research and develommant.
To bring to bear, quickly and effectively, the available civilian sciene
tific and engineering strength of the North, Congress directed the
croation of the National Academy of Sciences on 3 March 1863. This
acedemy was camposed of distinguished scientists and engincers from the
fields of mathematios, astronomy, physics, enginesring, chemistry,
gaology, paleontology, botany, bacteriolcgy, woology, anatowy, physiology,
biochemistry, pathology, anthropology and psychology. Admission to this
distinguished body was through election by the general membership. Con-
gross initially limited the sire of the ecadomy to fifty members but by

JIrvin Stewsrt, Organizing Scientific Ressarch for War (Bostoa:
mtﬂ', Brown and COQ' 1%), Pe i"ha
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tho beginning of Werld War II the sige had increased te over 300 merbors., ¥
fhe National Academy of Sciences contributed significantly te the devel-
oment of combat and combal suppert items which influenced military and
eivilian activities world-wide,

In 1884, Congress recognized the necessity for developing a cen-
tralised planning system for ordnance acquisitions., It directedthe
formatien of a Gun Foundry Bosrd to bs made up of six Army and Navy efe
ficers under ths cheirmanship of Rear Admirgl E, Simpsen., The purpese
of the board was to investigate the relative merits of aviilable navy
yards and army arsonals fer possible cenversion te making ™aodern" hesvy
ordnance, The bosrd visited England, France and Germany where they col-
locted data on the govermmont operated foundries with their centralized
resesrch, develomment and productien of armaments. After collecting
this data the board returned to the United States te compars the situ-~
ation in this country. Upon campletion ¢f their anslysis, the board re=-
comaended the develomment of two gun factories, ane Army &nd ene Navy.
They emphasigad the need for centralired planning by the Army end the
Navy, The board alse recammiended thet private enterprise should be en-
coursged to work clessly with the services and establish supperting
!‘mmdrios.s Thus we can ss¢ & resognition and centinuation of tho clese
cooperation betussn the U, 8, military and civilien cosmunity to previde
the industrial strength and soientific talent to meet nationsl emer-
gtnoles,

In 1916, dus to the ever-expending scientdfic effort in support

“Thid., pp. 3-6.

SReport. of ths Gun F Board~~188% (Washingten, D.C.:
Goverment Printing Office, 1 » PPe ' 50,
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of war preparations, the Naticnal Research Council was created within
the framework of the National Academy of Sciences., This council was
developed to insure the most‘ effsotive coordination of ocivilian scien-
tific effort to support military requirements. Due to its usefulness
during the war, this council was made a permanent body to the National
Academy of Sclences by Executive Order Neo. 2859 dated 11 May 1918, At
this time the council was sub~divided into divisions which operated in
the fields of foreign relations, educational relstions, physical sciences,
engineering and industrial research, chemistry and chemical technology,
go.logy and geography, medical sciences, biology and agriculture, an-
thropology and paychology.6 As an adjunct to the council and in an af-
fort to continue the close relationship developed betwsen ordnance and
privats industry during the war, an ordnance~industry coordination team
was formed follewing World War I, By Spring 1940, more than 1100 men
were engaged in National Research Council work.7

The Ordnance Technical Committee was organized in 1919, to assist 7
in coordinating service requirenents., Its specific purposs was to pro-
vide & forum where research and developuent projects under considerstion
could be discussed, wilitary cheracteristics determined and implementing
éotion Jointly approved by the interested aervices.g

Despits these progressive boginnings, the effectivenss of the

research and development program conducted by the Aray batwesn World War

68tewart, pp. 4=6,
70S Army Ordnance Departuent, Sketchss of the Ordnance Research

and Development in World War II (Averdesn, Md.s Abardeen Proving Ground,
25 February 1047), Pe 9

8. M. Barnes, Ma, USA(Rst), Weapone of World Wer IT (New Yorks
D. Vay Noatrand COQ. Inco' 1%?)' P go
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I and World War II was generally lscking in scops and depth. The condi-~
tion of U. S. Army research and development during this period is well

11lustrated in the camments of Brigadier General G, F, Doriot of the

Quartermaster Corps.

It has been sald too often that the Army started this war with the
equipment with which it had ended World War I, Actually the sit-
uation was much worse., Many items which had been davaloped &s the
result of field experience in the mud and rain of northern Franocg
in 1917 and 1918 were "modified" in peacetime to be more suitable
for the garrison life at Fort Benning, Georgla, or Fort Sam Houston,
Texas. Even after the outbreak of the war, the importance of im-
proving immediately the existing equipment was not recognized by
many. « « » Furthermore, many of the items which are procured by
the QM Corps are commercial types. In poacetime research had to be
carried out on Ordnance material because there were no commercial
types. On the other hand, it was felt by many that the QY Corps
could and would accept standard commercial designs and items with-
out difficulty. No single point of view has perhaps done the Army
more harm than this one., There are extremely few commercial items
which are suitable for military use, The demands which the Army
places upon equipmsnt ars such that the use of conmercial items re-
sults in lower efficiency, higher casualties, and incidentally
higher costs, The inadequacies of existing equipment and the dan~
gers implicit in its use were brought out at once in the snow and
mud of eupposedly tropical Africa and in the early campaigns in

the Aleutians,

From these comments we can see that prior to and during most of World

Wer II very little emphasis was placed on critically acnalyzing military i /
requirements, This attitude resulted in placing reliance on time con=-
swing trial and error solutions with extensive subsequent correction

and modification of the equipment. Before the wer, due to the strict
limitations on research and development funds, most procurement was for

items of commerciel design. This material was not spacifically designed
for its adaptability to meet wartime requirements, During this period

%Erua Risch, United Stetes Army in World War II, The Technical

Services, (martermaster Corps: Organication Su and Services, Vol. I
{Washington, D.C.t Office of the Chief of Military History, Departsent

of the Amy, 1953), pp. 55-56.
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pesearch and development in the Quartermaster Corps was under the Direc~
tor of the Military Planning Division. The other technical services
maintained their own in-house ressarch and development activitdes,

In the bulld-up period before the war, old surplus items were
jssued instesd of new ones because now ones had not been doveloped., The
ar Departmentis austerity program and policy of leaving most of the re-
search and development effort to civilian industry resulted in only nine
percent of the research and development funds requested by the technical
gervices in the aix years preceeding the war remaining in the budget
when it reached Congress for approval., The limited research and devel-
oment activity conducted by the Army was not integrated or well planned
resulting in poor performance and inefficiency. 10

Although the U, S. research and development effort was in diffi-
culty, we were not alone. In 1939, the British discovered many of the
same faults in their own research and development sctivities., The
British identified a definite requirement for the sccompliashment of
scientific studiss by personnel, who were outside normsl military auth-
ority and its chain of cammand, The government recog'nizad that fleld
commanders did not have the ime nor the detachmant to objectively ex-
saine their own operations in & truly scientific mannei. Due to exter-
nel pressures to aécmpliah assigned missions, ths commandsrs tried to
mike do with what they had rather than take the time, effort «nd risk to
initiate clw;xges. In addition, British scientists felt that the w'li-
tary profesaicn wes too channelired and parochial to be able to properly

cbserve and colleot the necessary data to devise appropriate correotive

1013?}_“;_.. P 55
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changes. In other words, these scientists and govermment officials be~-
lieved that the military was too close to the problem and literally
could not see the forest for the trees,ii
On 3 September 1939, at eleven o'clock in the morning, _the first

identifiable operations research group reported for duty witk “he Royal
Alr Force Fighter Cammand,

This group consisted of four men--a phys-

icist, & communications engineer, a mathematician, and the leader who

was a radio engineer., These men were civilian sclentisis who had been

borrowed from & government research laboratory. The critical problem of

improving sircraft interceptim procedures and techniques was immediately
assigned to the group.iz
In 1940, Professor P, M. S, Blackett, advisor to the British

Royal Antiaircraft Cosmand, founded within that command a formal opera-

tions research group, Its arsa of study was confined to determining how

to use radar af; the antisircraft sites,!3 When this newly developed de-
vice was initially deployed to the antiasircraft sites, the developing

scientists were asked to advise on its proper employment. There was no
time for trial and srror aolutions with the Battle of Britain raging.
By the use of analysis the sclentists were able to recommend the moat

effective antenns locations and how to interpret the radar signals,

The

results of these precise mathematical and physical studies doubled the

11General Research Office, General Research 0ffice Quarterly Re-
ort, Vol, 1, No., 1 (Washington, D.C.: Genersl Research Office, fThe
Johne Hopkins University, 30 September 1948), pp. 6~9.

iszmig M. Mooney, "Operational Research a Deciding Military
Science," Canadisn Businesz, July 1954,

151, R. Thiesmeyer and J. E. Burchard, Combat Scientists (Boston:

Mttl(:, Brown and Ce., 1947), p. 25; GRO, GRO Report, Vol. 1, No. 1,
ppe 6=9,
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effectiveness of the whole air defense system.ﬂ" Not only were the
antisireraft gun defenses improved but early warning and intercept pro-
codures were also revampsd to provide a much more responsive and effec-
tive utilization of available aircraft.
The technological and scientific efforts of these two operations

research groups in support of the Royal Air Force and the Royal Antiaire
eraft Comand materially assisted in inflicting & decisive defeat on the
German Iuftwaffe during the Battle of Britain, During the first two

woeks of their attack the Luftwaffe lost over 600 planes to Britain's

259, By the 7th of September, with the commencement of the London Blite,
1000 German planes had been lost, By the time the assault ended in

October, the Germans had lost over 1700 aircraft to Britain's 900,15

These results were sufficiently important to impress British government

end military leaders of the validity of operations research and led to

the assignment of operations research groups into other arsas of interest,
The ultimate result was that British civilian scientists served with

their armed forces in every operational thoaber.16

Msanwhile in the United States, recognizing the need for better
utilization of the available civilian inventive and sclentific talent of
this country, the President established the Naticnal Defense Research
Comitteo in June 1540.17 This camittee consisted of lesding civilian

pon K. Prics, Govermment and Science {New Yorks New York Unie
versity Press, 1954), p, 126,

1*00’19}'0
166R0, GRO Report, Vol. 1, No. 1, pp. 6-9.
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the Army Service Forces (Washington, D.C.: A Report to the Under Seocre~
tary of War and the Chief of Staff by Director of Supply, Ssrvice and
Procurenent Division, War Dapartasnt Gonersl Staff, 10 Novewbsy 1947),
PPe 1'90
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solentists headed by Dr. Vannevar Bush, electrical engineer and Presi-
dent of the Carnegie Institution of Washington. Other membars of the
comittee were: Rear Admiral Harold G. Bowen; Conway Peyton Coe, Commis—
sioner of Patents, attorney; Dr. Karl Taylor Campton, President of MIT,
rhysiolst; James Bryant Conant, Prssident of Harvard University, chemiat;
Frank Baldwin Jewsett, President of the National Academy of Sciences and
President of the Bell Telephone Laboratories, electrical engineer;
Brigadier General George V. Strong (later replaced by Brigadier General
R. C. Moore); Richard Chace Tolman, Professor of Physicel Chemistry and
Mathematical Physics, California Institute of Technology, physicist.18
The first Army liaison officer to this organization was Major General
Gladeon M, Barnes of the Ordnance Department,l?

The purposs of the National Defense Research Conmittes (NDRC)
vas to focus more of the latent scientific talent of tha nation on milie

tary requirements--especially that scientific talent available in the

nation's educational institutions.® This committee would provide
necessary sclentific support during mobilization; generate posaible and
feasible woapons systems, equipment, etc.; &nd render scientific advice
to the military on the selection and employment of these items. To ac~
complish this support the comittes was sub-divided into divisiocnsi
Diviaion A - Ammor and Ordnance
Division B - Bambs, Fuels, Gases and Chemicals

Division C -~ Coemunication and Transportation

wstewart, pp. 12-14,

19, M. Green, Harry C, Thomson and Peter C. Roots, United States
Army in World War IT, The Technical Services, The Ordnance Department:
Planning Munitions_for War (Washington, D.C.: Office of the Chief of Mil-
itary History, Dspartment of the Arwy, 1955), p. 226,

20pgrnes, pp. 6-11.
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Division D = Detection, Controls and Instruments
Division E - Patents and Inventions®:
The NIRC operated primarily through contracts with universities
and other research agencies.22 Upon its establishment the coammittce was
assigned elightesn projects in the field of ammunition research. Later
the NDRC wa.alxudo responsible for most of the basic and long rangs ressarch

tor militery hardware, The unfettered research climate of this organiza-

tion encouraged the widest application of scientific knowledygs in prob-

lem-aolving.23 7

Follewing the formation of the NIRC, the Army in-house research
and development agencies generally restricted their efforts to technical
rosearch. The fields of basic and long range research were left to the
civilians, Only in the field of ballistics was the Aimy free to pursue
&1l aspscts of research, After 1940 the civilian scientists undertook
ballistics resesrch. This left Ordnance primarily in the business of

design and development.zh

In July 1940, a non-resident body of eminent scientists wes ap-

pointad to advise the Ballistics Research Laboratory (ERL) of the Ord-
nance Dopartment at Aberdeen, Marylsnd. This laboratory was headed by
Colonel Hermann H, Zornig. The group of civilian physicists and chem-
ists was entitlsd the Scientific Advisory Council and was mede up of the

following scientists: Oswald Veblon of ths Instituts for Advanced Study

213tewart, pp. 12-14,
221114,

23Green, et al., p. 218,
241bid., p. 219,
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at Princeton, Edwin Hubble of the Mount Wilson Observatory, Thomas H,
Jobnson of ths Bartol Foundation, Joseph E, Moyer of Columbis Univer-
sity, Edward J. McShans of the University of Virginia, David L., Webster
of leland Stanford and others. The councll undertook basic research for
the Ballistics laboratory. The Scientific Advisory Council proved to be
& wery valusble organization throughout the war and was responsible for
mony important scientific discoveries.25

In the fall of 1940, at the request of the Ordnance Department,
twonty-nine district groups wors organized te support the various ord-
nance activities arcund the country, The district groups functioned
primarily 28 engineering advisory committees for & particular typs of
ordnance-~tank, gun-forging, sutomotive, ete. Initially these groups
were to bs only temporary in nature, however, dve to their success, they
were maintained throughout the war at the request of the civilian war
industry. The role of the conmittees eventually evolved from technical
engineering advice to industrial integration cormittees., This change
vas caused by & changs in emphasis from enginesring probleas to produce
tion problems.26

In March 1941 following the signing of the Lend Lease Act, im~
uediste teps were taken to exchange technical and industrial information
with the Britisi, At the same time extensive inter-naticn development
planning was being conducted by the U, S. and Great Britain. The Nate
ional Rssearoh Development Caumittee established a branch office in Lone
doa, In April the British Central Soientific Offive was opened in

25Ibido. Pe 2260
26Tbid., pp. 231232,
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Washington, D.C., under a distinguished British phyzicist. In Mey &
Special Observer Group was sent to London to study British military and
; manufacturing establighments.27
| The Oifice of Scientific Research and Development (OSRD) super= {

ceded the National Research Development Committee (NRDC) on 28 June 191,

See Figure 3 for a diagram of the evolutionary development of civilian
:;i‘ ’ scientific support of the United States Army research and development
L program, The change from NRDC to OSRD was made by the President in Exec= §
utive Order No. 8807 at the suggestion of Dr. Bush, It provided an

agoncy to insure continuity of the armed services research and develop~ ;
ment programs from initiation through procurement, At the time this ;
change was recammended the procedures being used by the armed services |
were neither integrated nor efficient. In addition, NRDC efforts were

not baing effectively correlated with the research and development :
activities of the military services.28 :

The GSRD initially consiated of the Advisory Council, National

Dofense Rassarch Coemmittee, the Coumittee on Medical Research, Adminise

r o e O £ ¢

trative Office and Lisison Offiece (for liaison with allied government

i
: b resesrch activities), Later twy more principal sub-divisions were or-
|

[y

R ganized-~the Scientific Personnel Office und the Office of Tield Ser-
| vices, Both of these activitles assumed inoreasingly important roles in
U, S. opsrations research as the Scientific Porsonnsl Office procured

and processed the sclentific perconnel and ths Office of Field Services

- wec

R 271bid., pp. 267=271.
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| !

l




g ——

27

-

National Academy of Sci.nces | (1863=~156=)

|
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(OFS) was the operational agency using their talents.29

On 29 July 1941, the Office of the Chief of Ressarch and Engin~
eoring of the Ordnance Department absorbed the Technical Staff of the
Ordnance Department. The position of the Assistant Chief of Industrial
Service for Research and Engineering wes also integrated into the Office
of ths Chief of Research and Engineering, This office then becams res-
ponsible for all research, development and engineering activities in the
Ordnance Department. This change elevated research and development to
division level within the Ordnance Department; but it was not important
enough to rate a separate division,30

From these early beginnings, the Army and the nation underwent a /
period of awakening and soul-searching in trying to solve their problems
of military research and development. Prior to the threat of World War
II and the release of research and development funds, research and de-
velopment activities of the United States Army were very limited in scope
and qualityt Historically reliant upon American civilien scisntists and
industry for most of its basic research and production of materisl, the
Army found itself with inferior equipment and few new ideas at the be-
ginning of the war, Faced with many of the same problems, the British
vory successfully integrated the knowledge and abilities of their civil-

ian scientists in & program to augment the militery efforts, The suce |

1

cess of thisc British progrem was used by U, S, scientists to gain sup~
port for their offoris to develop an autonamous oivilien scientific or-

ganigatdon to augment U, §. military research and develoment, dAlthough

297044,
30Barnes, pp. 3~6.
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there was no direct entry into the field of operations research by the U,
8. prior to World War II, American militery and civilian researchers were
using many of the techniques that would later be ldentlified &s opsrations
research, With the sdvent of the National Ressarch and Development Com=- i
mittes (NRDC) and its enlarged successor, the Office of Scientific Re-~

ssarch and Development (OSRD), the foundatioﬁs wers laid for a systemstic,
integrated and preductive use of civilian scientific talent to support

the national ressarch and development programs. This freed the technical

ssrvices of the Army and Navy fram the more time-consuming basic and long

range research, and allowed the military services to concentrsats on

applied research, | -
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CHAPTER ITI
CHILD OF WAR

Never in the field of human conflict
was 80 much owed by so many to so few,

Winston Leonard Spencer Churohi11l
(1874-1965)

British success in applying operations research to its military
problems in thé early steges of World War II was not lost on the Ameri-
can scientifiec cammunity. The creation of thc O0ffice of S-2isntific Re~
search and Development (OSRD) providcd ihc vehlcle and the impetus to
thrust the United States firmly into the field of opsrations research,
Shortly after the U, S, entered World War II the U, S. mili*sary begsn to
sstablish and deploy suppurting operations research groups., During the
" early months of the war eac: vervice deve opsd opsrations research groups
specifically tailored tc support the separate service programs, Not un~
til later was there any effort made to coerdinats and intsgrate opera-
tions resserch activities throughout the U. S, research and development
program,

The U, S. Navy was primarily interested in improving their know-
ledge in the fields of mine and submarine warfare and developed operations
research groups to study these problems. Early in 1942, a small informal
group headed by Dr., Ellis A, Johnson was formed at the Naval Ordnance
Laboratory. This group was assignsd the mission of studying mine warfare

IThe Oxford Dictionary of Quotations (2d od,, Londons Oxfoxd
University Preos, 1955), p. 14,
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and mine warfare countermeasurea, In May 1942, the Navy alsoc estab-

lished the Anti-Sutmarine Warfare Operations Research Group (ASWORG)
through the National Ressarch Defense Coammittee under contract with
Columbis University. The mission of the ASWORG was to assist the Navy
in developing anti-submarine warfare tactics, wespons, and material.

Dr. Philip Morse was the first director of ASWORG and most of his assis-
tants wers physical scientists and mathematicians.?

The Army Air Corps was the first Army element to activeiy employ .-
operations vesearch. In sarly 1942, the Air Corps organized several op-
erations research groups similar to the ones deployed with the Royal Air
Force of Britain. The first Air Corps oparations research groups were
assigned to the strategic and tactical air forces in Burope and “%e

Meditorranean.“ The most effective of these operations research groups

vwas the one assigned to the 9th Air Force in Furops. This group was

bsaded by Dr. Leuriston Taylor, formerly with ths U. S. Bureau of Stan-

The results of the analyses by Dr, Taylor's group proved to bs so valu~

I

i
dards, Dr. Teylor and most of his assigned scientisis were phwsiciats.s i;

|
able that the U, S, air forces in other theaters submitted requests for I
similar support. Eventually more than & hundred civilien scientists
were occupled in this program. Throughout the war the primary efforti of

thess groups was devoted to the analysis of bombing tectles and related

Yoo 2lyna H, Rusbaugh, A Look at US Army Opsrations Ressarch--Past
i and Present (Washington, D.C.: Research Analysie Corp., RAC-TP-10Z, April
: 19847, pp. 1-3; Idnecoln R, Thiesweyer and John E. Burchard, Combat Socien- :
tists (Boston: Iittle, Brown and Co., 1$47), pp. 25-26. |

BR\mlb‘ugh' pp. 1"30
4Thiesmeyer, pp. 25-26, ‘ |

i
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weapon systems in order to improve the results achieved and simultaneous-
ly reduce the lozses in men and equipment.e

The Army Air Corps also crested the Operaticns Analysis Division
as & major elemont of Air Corps Headquarters. This divislon was placed
under the directicn of Coleonel W, Barton Leach. Colonsl leach in pesace-
time was a faculty member of the Harvard Law School. Throughout World
War II the Operations Analysis Division was one of the most significant
repositorics of useful informstion on operations research in the Army,
This wes the agency that provided the continuity and detailed analysis
to back up the efforts of the field operations research groups.?

In esarly 1942, Secretary of War Henry L. Stimson mede an inspect-
ion of the Panama Canal Zone, During his inspection many deficiencies
in the defensive systsm and plans were discovered. Upon his return Sec-
retary Stimson conferred with Dr. Vamnevar Bush, Director of ths Office
of Scientific Research and Development (OSRD), to determine the most ef=
fective means of obtaining prompt detached ucientific analysis of the
unusuel end insistent defense problems of the Canal Zone., Dr. Bush re-
commendod the establiahment of an operations research group within the
War Department. Such a group was comsissicned and sssigned the mission
of developing plans and materiel to assist in the defense of the ccxml.8

Additional Army groups were formed by ths Signal Corps and Ord-
nance Department. The Signal Corps organized an Operational Research
Division headed by Professor William L. Everitt, a well-known camunica=

tions engineer from Chio State University. The primary mission of this

6Thissmeyor, pp. 25+26,
7Ibid.
S1bid., p. 25.
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division was to analyze reports of cammunications performance developad
st field cammunications stations in order to produce more effective in-
struction marmals,” In sddition the Operational Research Division

studied various operational problems:

1) Characteristics of wave propagation were exemined to discover

a means of obtaining optimum results from ground and sir commun-
ications equipment,

2) The problsms of coordinating the operation of units into &
single system were examined and reconmendations made for olimine-
ation of the detrimental effects of interference caused by oper-
ation of multipls units within a restricted area.

3) The means of improving training methods and msintenancs and
servicing procedures were investigated.

4) Inquiry wes made into the effect of such factors as vision,

fatigue, and personal efficlency of opsrating personnel on ground
and alr communications equipmant.m

The Ordnance Department sponsored a group called ths Ballistics Research
Annex, which was placed under the direction of Major Laslis E, Simon.
The Annex was directed to conduct ballistics analysis in support of the
Ballistics Research Laboratory using the University of Pennsylvannia's
diffevential analyrer,il

In addition to all these formal groups established by the armed
services and the Office of Scientific Research and Development (OSRD),
thers were many informal uses of opsrations research throughout the war,.
This type of astivity is typified by an impromptu anslysis mads by Lymn
H, Rasbaugh, subsequentiy a director of the Research Analysis Corporation.

9Rumbaugh, ppi 3-b.

10US War Departmwent, Annual Report of the Army Service Forces for
the Fiscal Year 1943 (Washington, D.C.: A Report to the Under Secretary
of War and the Chief of Staff by the Divector of the Service, Supply and
Procurement Division, War Department General Staff, August 19¢3), pp. 6-7.

11c, M. Green, Harry C. Thomson and Peter C, Roots, United States
Army in World Way IX, The Technical Services, The Ordnanca Dopartment:
Planming Munitions for War (Washington, D.C.: Office of the Chief of Mil-

itery History, Departmsnt of the Army, 1955), p. 226,
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In June 1942, with no formal support or direction, Mr., .abaugh was ree
quested to go to Australia to conduct an on-the-spot enalysis of the

raid on Sydney Harbor by four Japanese miniature (eighty-foot) sub-

mrmes.iz

! These early operations research groups were quite small and use

ually supported a specific organization or activity. However, as opera- ;!

tions research activities incrsased in magnitude and the requirements

for militsry and industrial manpower expanded, conflict developed in

!
properly managing available scientific talent. The operations research :

sclentists of World War II werse primarily physicists, engineers and '

mathematiciens who were in short supply throughout the war. However,
there were many notable exceptions. The Brivish discovered early that 9

natural scientists with their training in making measurements and obser-

vations among a clutter of unc_.atrolled variables were very useful in o
I operations research analysis. The United States added the talents of

other disciplines including lawyers, such es John Marshall Harlan--who

was later an associate justice of the United States Supreme Court, 13

Many operations research groups established during the early
part of the war found much of their effort being absorbed in workiag oa
problens generated by-the various field camands. Most of these prob-
lems were technical in nature and wors quits foreign to those of statis-
ticel and analytical analysis {ypical of operations research., However,
bacause of their scientific background and their professional asscolatiuns,

1%Runbaugh, ppe 13,
131044,
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ths operations research scisntists <ould cut through a lot of red tape
and get prompt enswors and results, The rapid transmission of such re-
guests to other technical scientists and agencies more adept at solving
this typs of preblem reduced ths time required to dewvelop new or modify
existing equipment, One result of this situation was the planned incore
poratimm of weapons experts withir opsrations research gronpa.m

Early 4n 1943, Dr, Bush thought the Office of Scientific Research
and Develomment (CSRD) should esteblish a sub-division specifically de-
voted to the integration of all demands for operations research support,
Dr. Bush also beileved that operations research should be used by the
nilitary services, but he recognic-1 that OSRD would have tu bsar the
brust of providing the additional scientific manpower to setisfy the
service reguirements, Teo resolve this problem, Dr. Bush ocmmissicned
Mr, Cerroll L. Wilson, his executive assistant in OSRD, to organise a
comittes to study military requirements for oparatiens research and
other field scientific assistance., This study became the basis for the
develomment of a now sub-divisien of osrp, 15

Upon cmpletion of the atudy, Mr. Wilson reccmended assigning
the new sub-division the responsibility for supsrvisicn, direotion, co-
ordination and integration of all activities of a field-service nature,
This included all services by OSRD or 1ts contracters and incorporated

not anly operations analysis Gut also field engineering of installatiens,

raintenance and medification of equipment; organisation and operation of
laborateries sstablished in war theaters; field comsultatien and the

147 hiesmayer, pp. 26-27.
151bid, , pp. 268-29.
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work of specisl cammittees or missions for the study of fisld problems;
and exchange of scientific information obtained from military ::q)em’c.:%.cmas.16
On examining this study Dr. Bush detsrmined that the recammenda-
tions, if adopted, would satisfy field requirements for operations re-
search, technical sdvice, representatives, lisison, etc. Initially he
considered naming thie sub-division of OSRD thes Operations Analysis Div-
ision. Later however, Dr. Bush decided that the Office of Field Services
vas a more descriptive and camprehensive label. The announcement of the
organization of the Office of Field Services (OFS) was made by Dr. Bush
on 15 October 1943, OFS was formally established by OSRD Administrative
Order No. 4 on 8 Novembsr 1943. Its staff consisted of Dr. Karl T.
Canpton, President MIT, chief; Dr. Alan T, Waterman, associate professor
of physics on leave from Yale, deputy chief; and Dr. Lincoln R. Thies-
meyer, geologist and member of the Anti-Sulmarine Warfare Operations Re-
ssarch Group, head technical aide.w
The OFS was assigned the following functions:

Under the general supervislon and direction of the Director, the

Office of Field Services shall direct, supervise and coordinate

the rendering by the Office of Scientific Research and Develop-

ment or its contractors to the Armed Services of the United

States and its allies of certain field services designed to (i)

make the most effective possible use of developments by the

United States or its allies on mechanisms or devices of werfare

or in military medicine, and (i) minimize the effectiveness of

any such developments made by the enemy, especially those in

combat use, Principal among such services shall be operaticnal

research, field engineering, the organiretion and operation of

laboratories established in military flelds of opsration, the

work of ad hoc camittees or missions for special study of field

problems, ths analysis of information conteined in reports or

derived from consultations concerning scientific yroblems aris=
ing in comnectlon with military ccabat cperstions, and, subject

161b1d,
LY _I,.Emo » Do 67-
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to the policies fixed by the Scientific Personnel Office, the 8
employment and training of personnel needed for such activities.i

The varied functions of OFS fell generally into the following
rajor categories:

(1) procurement and processing of civilian specialists ir science
and technology for loan to war activities, predminantly for temp-
orary duty overseas in thesters of military operaticns; (2) indoc-
trination of persomel procured for field service in developments
of NIRC, in military procedures, or in the application of certain
scientific techniques to problems of warfare; (3) establishment,
staffing and supsrvision of "projects!" on direct request from the
armed forces, both at home and abroad; these covered a broad range
both geographically and in the fields of special scientific know-
ledge; () informal assistance from both the central office of OFS
and from its field men to the Army, the Navy, units of OSRD, or
other war activities in matters of procuring scientific personnel,
exchanging technical information or setting up and manning activi-
ties that had scisntific or technical aspects; (5) inf'oi.ual assis-
tance in the placement of officers, enlisted persomnsl, or draftees
with technical background; (6) inf?rmal assistance to NDRC divi-
sions in promoting field missions.19

. The services rendered by OFS included: .

+ « + analysis and outlining of problems in winich civilian aid
could prove helpful; analysis of military and naval operations
resulting in recammendations for revision of tactico; asgist-
ance with installation and maintenance of: squipment or with
training of military personnel in its proper wse; analysis of
the performance of new weapons and devices under field combat
conditions, which might result in modifications back at the
laboratorias; assistance in promoting the flow of technical in-
formation between laboratories and production plants and the
field users; assistance in the procurement of scientific intel-
ligence; counsel on improving the utilization of personnel
within ths armed forces,20

Dr. Bush made an administrative decision to exclude nost of the
oparations research groups already organived and operating in the field
from the direction and supervision of O¥S. This decision rasulted in

" 187pvin Stewart, Orgmizing Scientific Research for War (Boston:
Iittls, Brown and Co., 1 o Po 129,

191v4d., p. 130.
201p1d,, p. 131,
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focusing OFS interest primarily in the Pacific ares &s the Europsan area
was woll supperted by existing operations research groups., In the
Pacific ths Army Air Corps had deployed opsrations ressarch sections

with the numbered air force headquarters, This left the Navy end the Army

ground forces as the most profitable potential users of OFS services,
Although the Navy was the first service to take notice of the creatiem

of the Office of Field Services and to mske use of it, the Army became
its largest customer. Out of a total of eighty-seven seperate projscts

undertaken by OFS, fifty-five were Army sponscred and ten were joint re-
quircments of both the Armmy and Navy. The remaining twenty-two projects

were sponsored by the Navy or another government agtncy.zi

Initielly the War Department designated its Operatioms Division ‘
to be primarily ths Amy's liaison with OFS, It scon became apparent |
that the number of personnel sctions required to support CFS field opsra=~ '
timns exceeded the ability of the Operations Divisien to process them,
This division was already under very heavy pressure trying to keep up

with &ll the operational metters from the ever-expanding theaters of op~

eraticns. Consequsntly, the responsibility for liaicion with OFS was

shiftad to the New Developments Divieion ef the War Departzent, This
division remained the Avuy's major administrative channel for field ser-
vices during the »emainder of the war.22

To initlats the Offics of Field Services activities in the
Pacific area, Dr. Coapton mede a lisison visit in January 1644 to !

salicit roquiremenis and eztablish ceantactz with the military comasanders |

2iThiesmeyer, p. 39.
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and any sclentific groups already deployed there, Dr, Compton was warmly.
received on his first stop in Hawaii., He conferred with Admiral Chester
A Himite, Comsander in Chief, Central Pacific Area; Lisutesnant General
Robert C, Richardsen, Commanding General, Ammy Ferces Central Pacific
Area; Brigadier General William O, Ryan, Commanding General, Pscific

Wing; end cthers, From this sucocessful begimning, Dr. Compton continued

on to Australia. In Australia General MacArthur enthusiastically received
Dr. Comptor's recamrendations for the establishment of supporting field

ernjects in the Southwest Pacific Area. These field projects would be i
staffed and supported through OFS and OSRD, To insure the propsr com- [
mand support for these projects, General MacArthur directed Major *

General Spencer B, Aldn, his signal officer, to act for him in future

discussions and matters »f organization, i

Following his successful meeting with MacArthur, Dr, Compton re- i
turned to the U, S. by way of the South Pacific Area Headquarters at
Nounea whers he lunched with Admiral John Franklin Shafroth, Jr,, the

area deputy commander in chief, He also conferred with lLisutenant Gen-

eral Millard F. Harmon, Jr., and his brother, Major General Hubert R,

Harmon, who commanded the Thirteenth Air Force., Each of these officers
expressad an intense interest in obtaining increased scisntific and en-
gineering help, The operational research section, which Colonel Lsach :
had assigned to the Thirteenth Air Force, had been so effsctive that Dr,

Caupton did not have any difficulty selling the local ground force coame

: nanders on the desirability of expanding this type of activity to their ;
opsrations, Genoral Millard Harmon specifically requested 2 tailored i
group to study and advise on jungle warfare problems, Dr. Compton was |

‘ very impresssd by this warm reception in Noumea and fslt that the South
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Pacific Area commanders had progressed further in analyeing their needs
than the other Pacifie haadquartera.23

Armed with thess requirements from the field, Dr. Compton rushed
back to Washingten to get OFS moving,

The 0ffice of Field Services
began in & very limitsed fashion; but by the end of the war 1t hed dls-

patched over 300 scientists and technical men overseas--two-thirds te
ths Pacific area.

CFS also assigned approximetely 200 men to projects

in the U, S, Throughout the wer much of the (FS office staff effort was

devoted to glving advice and answering questions originating from the

(F5 and other field operatlions research grcupsozu

Two ma jor branch offices of the {¥S wers eventually established

in the Pacific area-~ome at Oahu, Hawsij and ithe other at Brisbane, Aus-
tralia,

The latter was evemtually moved frum Brisbane {o Hollandia, New

Guinea, then on to leyte and finally to Manila in the Philippines. Dr.

Goeorgs R, Harrison was selacted t¢ hesd the Ausiraiien Branch, which wes

designated the Research Section of ths Signsl Office in MacArthur's
headguarters.,

Although this office wes under the gemneral staff supey-

visicn of General Akln, it functioned as an unwanted step-child through

a year of frustrating island-hopping, fragmentsd sffort, and commnlcs-

tions and travel problems that limitad ull utilirvatlon. Finally, in

tho Sunmer of 1945, permission was granted to establish a more permanent
office in Manila,

This office was to be canplete with high level opera-
ting channels und the support that hed previocusly bsen denled due to the
rapldly changing situation.

23Thid., pp. 30-31, 41-42,
H1hid., pp. 48-50,
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Thy Office esteblished in Oshu, Hawaii, under the leadership of
Dv, Lauriston C. Marshall, a physicist from the faculty of the Unlversity
of California and a former director of the British Branch Radiation Lab-
oratory, was more fortunate, After its arrival in May of 144, it was
given permanent working areas and support and it becsme the nerve center
for most of the operations research effort conducisd ln the Facific ares,
The office was eventually expanded to nearly fifty scientific personnol.r
Care was taken to insure cooperation and prevent duplication of existing

operations research sections which were already assigned to numbered alr

force headquarters throughout the theater,2J

Two typss of problems were most comonly directed to World War
II opsrations research groups for study and advice. These problems took
the form of work simplificstion and operational problems, The work sim=-
plification problems covered the broad spectrum from processing intelli-
gence documents and eliminating wunnecessary travel to examining and re-
comending heavy conatructien techniques.26
Scme of the opsrational problems undertaken by operations re-
search groups during World War II were of the following type:
Whst patterns of flight for an air patrol will give the beat pro-
tactive coverage against submarines to convoys of various sizes,
shapes and speeds?

Would & hundred 50 pound bombs create greater or less damage to a
cortain type of target than five 1,000 pound bombs?

With a particular cembination of weapons and tactics, what effects
does medification of sither the equijpment or the procedures have
on the probabiiity of success in either offense on defense?Z?

25Ibido, PP, ’48-52.

261p4d., pp. 202-212.
27Tbid,, pp. 23-2.
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Operations research during World Wer II had & direct rols in in-
itisting requiremsnts for and developing many new ideas.into usable de=-
vices, Operations research sclentists were also asked to recammend the
most effective employment of these new devices and other in-service
items. Same typical examples of now developments in which operations
research playéd & part are: radar, counter-radsr devices and tactics,
anti-submarine warfare tactics, bombing tactics and loads, the VI fuse,
rockets and bagookas, ground approach radar, Loran navigatlion system,
frangible ammunition, hypervelocity guns and improved machine gun bar-
rele, elect'ronic antialrcraft director and many other items including a
whole new generation of land and sea-going vehioles.za

Following the surrender of Germany more and more of the avail=-
able operations research support was transferred to the Pacific area.
Recognizing that the continued exlstence of the OFS and its parént or-
ganization, OSRD, was only temporary, Dr. Bush begsn casting about for a
means of contimuing this type of effort during peacetime.2’ Earlier, in
June 1944, the need for continuing long-term fundamental research was
recognized by the Secretary of the Navy end the Secretary of War. Thsy
recommended the formatlon of an interim Research Board for National
Security. This board was to be made up of distinguished civilian

283towart, pp. 161-164; James Phinney Baxter, 3d, Scientists
Apainst Time (Boston: Little, Brewm and Co., 1948), pp. 100-117; Dan XK.
Price, Government and Science (New York: New York University Press,
1954), p. 175.

29US War Department, Annual Report of the Army Sexvice Forces

for the Fiscal Year 1945 (Washington, D.C.: A Report to the Under Secre-
tary of War and the Chiaf of Steff by the Director of the Servics,
Supply and Procurement Division, War Dspartmsnt General Jtaff, 10 Novea-
ber 1%7)' PP 159-160,
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scientdsts under the auspices of the National Academy of Sclences, A4s &
result of this recommendation, the Joint Research and Development Board [~
was orgsnized in early 1945 with fiftsan oiv sixtsen subordinate comsittees
in various specialty fields. Legislation fer establisiment of a pemn&nt
postvar board was introduced in Congress in 1945 and spproved in 1946,

The comuittees of the Joint Ressarch and Development Beard in-
cluded representatives of the military services and several eminent
civilian scientists——one who served as the committee chairman. The pur-
pose of these svemittees was to review the various research programs of
the military, to edvise on ways to accamplish the programs, and to up-
date the services in thes latest scientific thought, Each committsec had
subordinate panels and subpanels; and altogether this representsd a fins

deliterative and decision-making forum,30

The creation of -thn Joint Research and Develomment Board commit~
teos was sccampanied with several advantages and disadvantages, Ore of
the most significant advantsges was that it foreed the military to re-
view its programs before relatively impertisl outside experts, In addi-
tim, the axistence of the conmittees kapt many of the mest ccapstent
scientists in close assoclation with ths military services during peace~

time, But this system slso had some merked disadv. lages., The ten to
fifteen days psr yoar part~time service rendered by the civilian scien-
tists restricted the depth of tleir knwwledge of the military situetion,
This lack of knowledge limited the validity of their recamendations,
Another disedvantage wes ths diffioulty in cbtaining ths services of qual~
ified solentists, Soms fields hed sufficisnt axperts svailable in oivil

3092'105. PP 1%‘1"5.
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life (atomic energy end aerenautics) but these expsrts were often diffi-
cult to recruit for specific advice applicable‘ to military requirements
especielly in developing new techniques of warfars, new weapons and
solving now operational problemé.31

In September 1647, under the provisions of the National Security
Act of 1947, which established the Department of Defense and reorganized
the War Department and the Navy Department, the Research and Development
Board was established within the Department of Defense. This board pro-
vided centralized direction to defense research and development activi-
ties and conducted special research projects for the Dspartment of Def-
ense, The Research and Develomment Board was made up of both militery
and civilian scientists vho shared research and develomment suthority
and responsibility,.32

In tae Fall of 1947, following the reorganizstion of the Dsfense

Departmeni, the Weapons Systems Evaluation Group (WSEG) was developed as |

an adjunct ~f the Joint Chiefs of Staff, This agency provided a forum
to encourags inter-service communication, integratien and correlatiocn of
research and development efforts in weapons systems.3 3
The Army had not been idle during this peried following the wav,
Impressed by the success of the operations research groups which had
sorved in the field and laboratory, the Army tock control of and contin-

ued many of these groups when the war ended. 4z it would have bsen dif-

fiocult to maintain the field service offices, the operaticns research

NIbid., pp. Lb-146,
32(}1'03". _‘;&Qo' Pe 221,
JRuxbaugh, pe 5.
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activities in the Army follewing World War IT wers genorslly restricted
to laboratory studies, MNost pest-war opsraticns research effort was de-
voted to analyring the mass of data collected during the war, 3
In summary, operations research in World War II grew frem infancy
to maturs childheod. “vhen the late Sir Winston Churchill spoke so stire
ringly "seldem have s¢ many cwod se much te 8o few,” he might weil havs

been speaking of the opsrations research scientists instead of or in ad-

dition to the fighter pilots of the RAF.35 Most applicatioms of opera-

tions research during World War IT were in the field of weapons and

esquipment use, but opsrations research also contributed significantiy te

the develomment of new equipment to satisfy rcquirements from the field,
To assist in this task a spscial organization, the Office of Field Sere
vices, was established within the Office of Scientific Research and De-
velopment, The Office of Fiold Services provided a more respounsive
source of technical and scientific sid and augmsnted previcusly estab-

lished epsretions research groups serving with the verious thoator air

forces and other army elements., By the end of the war opsrstions re-
search groups vere deployed in overy theater and had proved their value
many times over, The application and iwmportance of opsratiens reseavch

during World War II 18 very well summariged Ly the cemments of Admirsl

Ernest J. King, U, S, Navy, in & final repart sutmitted to the Secretary
of the Navy during September iGU35:
The complexity of modern warfare in both methods and means deaands

exaoting analysis of the messures and counterwmsasurss intreduwoed
at every stage by ourselves and the enemy. Scientific research can

S War Dapartment, ‘mnual Repert ASF, FY 45, pp. 156-160,

I5Price, p. 126; E. S. Quads, Nilitary Am;;y_gia (Sents Hoadca
Calif,: Rand Cerp,, Kemo RN 4808 FR, Hevember 1965), pp. 1-3, ’
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not only speed the invention and production of weapons but also as- ‘
sist in insuring their sorrect use, The application, by qualified '
sclientists, of the scientific method to the improvement of naval

operating techniques and material, has came to be called "opsrations
research.” Scientiszts engaged in operations research are experts f
vho advise that part of the Navy which is using the weapons and .
crgft-othe flsets themselves, To function effectively they must '
work under the directiocn of, and have close personal contact with, P
the officers who plan and carry out operations of ware + » « Op=- ) !
eratlons resesrch as it developed, fell into two main categories; 4 .
theoretical analysis of tactics, strategy and the equipment o 6war |

on ons hard; statlsticel analysis of operations on the other, :

As the war ended, the Office of Field Services and the Office of Scien- !
tific Research and Develomment, were eliminated but steps were taken to
. ; establish joint boards cambining both military and civili'm scientists _
| P to continus the wartime relaticnships and insure continuity in the re- o
search and developmant programs,

36P, M. Morse and G. E. Kimball, Methods of Opsrations Research |
(18t ed. rev.: New York: Ths Technology Press of Massachusetts Institute oo
of Technology and John Wiley and Sons, Inc., 1952), p. 3. o




CHAPTER IV
EVOLUTION TO MATURITY
War is much too serious = thing to be left to military men.

Charles-Maurice De Talleyrandl
(1754-1838)

Due to the netmess of the method, operations research activities
conducted during World War I were primarily limited to anelyses cof
action problems involving aircraft, ships, submarines and simple weapons
systems, This type of problem was essentially two dimensional with the
goneral characteristics of & dusl. Complex interaction problems were
not undertaken, Most data to support these World War II opsrations pro-
Jocts was obtained from the field forces of the Army.2

With the 'phasing out of the Office of Scientific Research and
Development (OSRD) at the end of World Wer II, the armed forces wers
forced to £i11 the vacuum created by the resultant loss of scisntific
support. Thie loss vas especislly felt in the field of basic research
bacause OSRD had sponsored most of the basic research sccomplished by
the U, S. during the war, The Joint Research and Development Board and
various military research groups such es the Navy's Operations lvalu=-

aticns Group (JEG), tho A4+ Force's operations anslysis groups, end tho

-t

1The Ortord Dicttonn ary, of Quotstions (2d ed,, Lundon: Cxford
University Proas, 19555, we 520,

ZLynn H, Ruzbeugh, A Look at U3 Arvmy Operations Researoh--Past
and_Prosent (iHolean, Va.s Regwarch Analysie Corpo, iwche Paper RACIP-
1%. A"ril 1%). p. ja
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Ammy's technical services were the principal aéencies contimiing opers-
tions research immediatsly following the war,J

Ths next step in ths deovelopment of cperatlons research by the
Army was the adoption of the contractual agency concept. The Air Force
initiated this type of associstion in March 1946 with the development of
Project RAND through the Douglas Aircraft Company. In 1948, Project
RAND became the Rand Corporation. The Rand Corporation has remained a
primary operations research agency for the Air Force.h ,

The Army's first venture with & contract agency, the General !
Research Office (GRO), was formally initiated in July {948, with a one
million dollar contract negotiated with the Johns Hopkins University.
Hoadquarters for this organization was established in buildings of the
Industrial War Collegs at Fort Lesley J. McNair in Washington, D. C.

"The Department of the Amy initliating directive, DA Memo 3-50-2, dated
20 September 1948, creating GRO specified that:
1) The GRO was under the direct suparvision of the Deputy Director
for Research and Development, Loglstics Division, Depertuont of ths Army.
2) The GRO was responsible for ths following functions:
a) Operations research and/or analysis of Army-ride problems not
unique to any one Army agsnoy.
b) Basic research of a nen-materiel nature which was not the re-
sponsibility of & apecific Army agency.
3) An advisory comittea was ostablished under the chairmanship of a

JGenerel Research Office, Gereral Ressarch Offica Quarterly Re-
port, Vol. 1, No. 1 (Washington, D.C.s Ganoral Research O{fice, Thas

Johna Hopkins University, 30 Septewber 1348), p. 9.
liRumbaugh, pp. 5=6.
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GRO project officer to assist in the selection of projectas and the ss-
signment of priorities. This comittee consisted of members of each
technical service, oach general staff division, and representatives of
the Army Field Forces and the Army Comptroller.)

The GRO was initially organized with a staff consisting of &
director, Dr, Ellis A. Johnson, a physicist, who gerved with distinction
as an operations research scientist in the Pacific area during World War
II; five other research sclentists, three of wham had extensive wartime
operations research experience; and twelve administrative perscanel.

The director and &ll technical personnel participated directly in the
research program. It was planned that the technical staff of GRO would
eventually consist of appraximately fifty percent physical scientists,
forty percent human sclentists and the remainder from professions re-
lated to human relations.®

The problems undertaken by the General Research (ffice were res=-
tricted to those which satisfied the followwing policy criteris estab-
lished by the Department of the Army:

1) Problems that will eventually involve major action by the Army.

2) Froblems involving integration of military and technical courses
of sction espscially if two or more agencies of the Army are involved.
Spacific preblems of technical planning and materiel development will
not be undertaken &s they are the responsibility of the technical
branchas, |

5Ibide: GRO, GRQ Report, Vol. 1, No. 1, pp. 9-11, 22-25; (RO
Today (Chevy Chaso, Md.: Opsrations Research Office, The Johns Hopkins
University, January 1955), p. 1.

6GRO, GRO Report, Vol. i, No. 1, pp. 22-25.
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3) Problems invoiving the Army tut not those of & joint nature excapt
for specific Army portions of such problems.7
At the time that the General Research Office was organiged, there
were many problems being considered by the Army that were adapteble to
solution using operatiocns research techniques. A sampling of these pre-
Jocts reflect the continued influence of the problems and date ocollected
during World War II on post-war research and develomment projects:
1) Analysis of individual protection from all forms of warfare,
2) Studies comparing shert range guided missiles, free rockets and
artillexy.
3) Optimum fire control systems for field artillery and eliminstion
of errors.
k) Analysis of supply reporting techniques.
5) Feasibility of logistics support of an sirhead as opposed to a
beachhead. ‘
6) Analysis of eair-to-ground and ground-to-air recognition systems.
7) Developing & fully integrated communications system for & fisld
arny to inelude analysis of data transmitted and modes of transmission.
8) Improvement of techniques for collection of foreign intslligence,
processing this intelligence and disseminating it to interested agencies.
9) Effects of enemy propaganda and techniques for neutralirzing this
propaganda, ,A corollary to this problem wes the study of factors and
techniques to destroy enemyrwill to fight and how to best prepare ocur
om troops to succeed in battle,
- 10) Analysis of ways and means to encoursge the application of atomic

7Ibid., pp. 20-21.
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energy &nd radioactive‘materials. to military problems to includes the
develomment of weapons and equiment.a
Projects proposed by the Department of the Army and accepted by
the GRO prior to January 1949, included:
1) Analysis of individual protection means from all lmom forms of
warfave,
2) Analysis of pradioted artillery fires,
3) Analysis of antieircraft weapons and systems (scientific analysis
of the entire antiaircraft problem=-exclusive of piloted aircraft).
4) Anslysis of performance of Amy equipment under all envirommental
conditions,
5) Project MAID--Analysis of the U. S. program of military aid to
foreign countries.9
It was in 1648 that the Army first formally recognized the nsces-

8ity for analysis of problems to achieve the best cost/result ratio,

Major General A, C. McAuliffe, Deputy Director for Research and Develop=
ment, Logistics Division, Gensral Staff, discussed this situation in the
foreword to the Genersl Research Office's first quarterly report dated
30 September 19108.10 In later yesrs this cost/effectiveness, as the
term was called, bacame increasingly important as technology advanced

and costs for research, development and procurement skyrocketed.

8Ibido. PDe 2i-22,

9Ibid., pp. 14-20; Operstions Research Office, Qperations Re-
search Office Quurterly Report, Vol, i, No. 2 (Washington, D.C.s Opera-
tions Rescarch Office, The Johns Hopkins University, 31 December 1G48),

PPe 7-29,

10GRO, GRO Report, Vol. i, Ko, 1, pp. 4=5; ORO Today, Foreword
and Pe 10
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On 27 December 1948, the name General Research Office (GRO) was | ’

officially changed té the Operations Research Office ((RO). This change
vwas made after it became evident that ths title General Research Office
was misleading, as ths sole function of this agency was to conduct oper-
ations research studjes.l!
By the time that C(RO's quarterly report was published in Decem«

ber 1948, 0RO scientists had reached two important conclusions:

1) Preliminary anslysis of assigned projects indicated that certain
basic problems were common to all projects.

2) Solutions to these problems required cooperative action on the
parts of the Army, Navy and Air Force,
In addition to these conclusions it was observed that the increased im-
pertance of human factors in the proposed analyses required the addition

of soclal sclentists to the technical staff of ()R().12

Department of the Army Special Regulations 705-5-5, dated 13 Jan=-

uary 1949, directed the Operations Research Office: <

+ + o to apply scientific, qualitative and quantitative analysis
to the study of warfars with the objective of improving the stra-~

togy, tfgtica. logistics, weapons, and wesapons systems of the
future.

This was the first formal atteupt by the U, S. Army to refine and pro-
nulgate a specific mission in terms directly related to the field of op=-

eretions research,

In April and May 1949, the first tri-partite conference on

111vid., Foreword and pp. 1-6. '
12Rumbaugh, p. 6; (RO, (RO Report, Vol. 1, No. 2, pp. 3, 5, 6.

130perations Research Office, Operations Research Office Report,

Vol. II, No. 142 (Washington, D.C.: Operations Research Office, The
Johns Hopkins Univorsity, 30 June 1949), Foreword.
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operations research was held in London by operations research groups of
Britain, Canade and the United States. The exchange of information and
ideas fram the conference resulted in significant beriet;its for the par-
ticipating nations. In addition, agreements on standardization gnd data

exchange were formulated.w/ 15 This conference in London was an eye- -

cpsner to the perticipating U. S, scientists because it was attended by
nost of the senior staff officers of the British General Staff.

Upon their return to the United States, the participating (RO
scientists developed ssverel staff studies analyging the various pro-
Jects assigned (RO comparsd with the actual research rsquirements of the
General Staff of the Amy. These staff studies resulted in thrse limpor-
tant conclusions:

1) The necessity for continuing close coordination end cooperation
af the separate operations ressarch programs of the U, S., Great Britain
and Canada. One m. 08 of acccmplishing this coordination wes {eo exchange
scisntists, This emchange of liais~m psrecnnel wns sccomplishad batween
Britein and the United States sown afier the confersnce.

2) Operstions ressarch in the U. S, Awmy shovld not ba centralized
ia & single agency such as (RO, Opsrations vesearchk greups should be es~
tablizhed at the primsry decision~msking levels: weapons laboratories
for the analysis of weapons; at the hesdgusrters and beards of the Army
for developuent of new taotics; and at the genoval staff level for stre-
tegic decisions.,

3) Operations Research Office scientdsts must work in close coopsra-

il’i'Ibido » Do i.

15iater, in June 1963, Australie was nminsﬁed and accepted for
mesborship in thus cmference,

160r0, GRO Report, Vol. II, No. 1&2, pp. i-2.
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tion with their military colleagues, This insured maximum availability

of practical military know-how to the analyst during his conduct of the
operations researca malysiseié

By June 1949, the (RO had developed from its initial staff of
five scientists to over twenty-five technical persomnel most of whom had
World War II combat experience. The largest internal problem of (RO
during this period was training these new personnel in operations re-
search techniques. Although all of these new persomnel had good scien~
tific backgrounds, most had no previous experience in the use of opera-
tions ressarch. Training in both stretegic analysis and specific weapon
technological problem-solving were essential to the ORO analyst to pre-
pire him to undertake projects assigned to QRO, With this thorough
treining the CRO scientist was well equipped to keep up with the rapidly
changing requirements that were placed on CRO in the following yeara.”_ '

In 1950, during the prelude to the Korean War, the Nationel Aca=- |-

dowy of Sclences was called back into active operation, Its function
was to evaluate the scientific research programs bsing undertaken by
agencies of the federal govermment. Another mission assigned the Aca-
domy wua to undertales end support basic research activities required by
the militery wrv'ices.ie

The concept of systematically analyzing the Army of the future
was first undertaken in 1950, when the Sacretary of the Aray cammissioned

|

the California Institutes of Technology to begin Project VISTA, The

—y

16RO, (RO Report, Vol. II, No, 142, pp. 1-2.
17Tbid., ppe 3J-.
181hid,, p. 1.
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purpose of this project was to answer the questienss:

How to prepare for the battlefisld of tomorrow?

How to best organize cambat forces to mest theso raequirements?

What tactics and techniques sheuld be employed?

What equipment is requirsd?

What logistic system will best support such a battlofield?lS

The report renderad by Project VISTA's commission in February

1952, highlighted three facters:

1) A ten year forecast of future requirements in tactics, weapons
and squipment was esssntial for sffectiveness and survivability,

2) A requirement existed for a centralized systen to coordinete end
intagrate future developments in organiration and tacties,

3) There was 2 need for a develomment group within this centralized

system camposed of combat perscnnel augmented by civilian scientists te

field test new developments in organization and tsctiocs.

As a result of the Project VISTA recemmendations, the Chief of
Staff of the Army directed the establishment of a Combat Developments
Group at Headquarters, Army Field Forces (later redesignated United
States Continental Army Comnand--USCONARC). The Combat Develomments
Group eventualiy consisted of some thirty service scheols, materiel
developuents agenciea_ and tost and training centers, with missione rang-
ing from doctrinal developments to hardwarc testing. Hewever, the re-
port!s recoumendation for the development of & field laborstory was not
adopted in thess carly yurs.zo

19Don K, Price, Govermment and Science (New Yark: New York Unive
eraity Press, i9%%), p. 60.

Z0arauld D, Leugham, LTC, Ristorical Sumavy. United States

Army Combat Develepments Commend Experiuentatien Center. 1 Nov 1956w
3 3 1@’ Ft. 0d, C o8 US Aray Combat Develorments Cosmand Kxe

0 Jun
porimentation Centor), p. 2,
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The Korean War was a true operations research laboratory. The
Operations Research Office (CORO) dispatched many fisld research teams to
provide direct, immediate assistance in solving the Army®s problems in
the field.?) These (RO scientists worked and lived with the soldiers in
the fisld, After the truce was signed 113 members of these field (RO
tsams received the Koresan Service Meda  for t'heir work in the cambat
zone.22 These scientiste concentrated their efforts on hardware research
&3 the operations research scientists of the Office of Field Services did
during the second world war., However, much of thair effort wes devoted
to collecting data to support long range studies &nd other projscts which
wers not adapteble to field study. Some of the projects in this category
that were later anslyzed are:

1) How to weasurs the effectiveness of psychologicsl warfare,

2) Analysis of the effectiveness of artillery,

3) Analysiez of the results of close air support.

4) The use of native troops and labor,

5) The Army's relationship with the local government.

6) Ths use of negro troops. (This study found that integratien
Jorked quite well and recommended that it be extended to the rest of the
Aramy).

7) Examination of the combat bohavier of the individual soldier.?’

The importence of the individusl, his attit:ldas and physical con=-

dition, were well=known problems to the military cammandsrs of World War

21gR0 Today, pp. 1.
22Rumbaugh, p. 15.

23&0 TOdﬂg. PP 1"’“0
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IT and Korea. These problems came under increasingly dotailed s rvany
of the operations research scientists of these wars.? In coaer to pre=
vide greater continuity to the investigation of thess woohiasms, the
Joint Military~Civilian Cowmittee on Human Resourcesc wus <stabl.shed on
26 March 1948, by direction of the Joint Research and De slopment Boards
From this ccm'itteo svolved several in-house and econtrascudl groups ap-
Plying operations research to the study of human resources. The Commit-
tee on Human Resources consisted of four civillan membery, one of whom
was the chairman, and two military representatives eac.. fram the Army,
Navy and Air Force., The missions assigned the committes wers:

1) Continuously monitor and survey human resources research and de~
velopment within and outside the militury services,

2) Collect human resources information from all domestic and foreign
sources, analyve the information, insure prompt dissemination, and super-
vise the resultsnt ressarch and developmsnt programs,

3) Prepare and present reports on trends in human resources activi-
tles.

L) Develop and lmploment plans to insure the best us: of uveilable
human resources,>

The importance of the individval in influencing the effective-
ness of a system or oparation was the basis of a study on human factors
in wilitary operations conducted Jointly in 1950-19851 by the Operations
Research Office and The Working Group on Human Behavier Under Conditions

M1 p. 4=5; Rumbaugh, pp. 7-8.

25US Research and Developments Boerd, Commitise on Humen Ressur=
ces (Washington, D.C.3 Direotive from the Research and Developments
Board, 28 March 1943).
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of Military Service, This study was the gource of & large nember of S
edditional research requiremsnts which prampted the Army to negotists a ‘ ;
contract in August 1951 with the George Washingten University establish- o

ing the Human Rescurces Research Office (HIMRFC) in Aloxendrias, Vir-
ginia 26 |
! The Human Resaurces Research Office (¥4RRO) was assigned the
mission of conducting research in training metheds, motivation, morale
lesadership and psychelogical warfare, Most of the specific problems un~ '
B dertaken by HIMRRO were old ones--old inthat they had been with the Sy
Army for a long time, These problems revolwved arcund the individual
soldier, his training and his enviroment. Thus HUMRRO provided the o
o Arny with a means to add emphssis to its investigatiem of these old ]

problems and simultanscusly to insure a ", , , disinterested scisntific

spproech to gathering facts, centrolled experimental approsch with sare- i

he SRS e

| ful msasuring devices and the orderly examinaticn of data fraa a voe- i

v I L P, TR

search point of view,"27

From its originel austere centralized organiszation consisting of i o
a central office with tires operating divisiens, HUMIRO expended to a '

functional decentralized organivation thet had enly oo howe divisica o
and accomplished most of its work through five Army Fisld Forces Human

Research Units (AFFHRU) or (ERU).2® See Figure It for a diagram of the

26R40hard Haye Williems (ed.), Human Fectors in Militery Opora- o =
tions (Washington, D.C.: ratiens Resesrch Offics, The Jelms Hoplcuo 2 b
; University, 7 January 1954), p. 4. -

27Fuaan Resources Resesrch Office, What HUMRRO 4e Doing (Washinge
ton, D.C,.s Human Resources Ressarch Office, HUARRO Research I’ﬁ%latin e .
1, George Washingtea University, March 195%), pp. 111, iv, ‘
2Bfuman Rescurces Reseerch Office, ¥hat HUMRRO 4a Doinﬁ Jul g- ;
Jun 58 (Washington, D.C.: Human Reseurces Research Office, ) ot~ |
in fo, 5, Gesrge Washingten Uniwversity, Decewber 1958), p. 1ii.
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organizational evolution of HUMRRO.

Although great strides had been made by the Army prior to and
during the Korean War to insure thet the Army research and development
programs were sffective, significant controversy relative to this effec-
tiveness developed with the U, S, scientific community. In a speech at
the University of Minnesota in September 1952, and again in May 1953, in
Washingten, Ds C., Dr. Lloyd V. Berkner, a noted angineer and physicist
with & long history of government scientific affiliations including op-
erations research, argued strongly for the revival of an organization
similar to the Office of Scientific Research and Development {OSRD), He
argued that this type of orge~tsation was needed to give the scientist
the opportunity, without militery restrictions to exploit new technolog-
ical developments for military purposss. Dr, Berkner expressed the view
that many scientists felt there was a significant gap in basic research.
In hac view this gap had been creatad by the absence of a oivilian
direcied ro#saich agency authorized to freely investigate new idess for
the mili .ry whether they wented them or not., Dr. Borlmer also felt
that the civiiianse under contract to the military services were being
averly restricted by *heir military superiors and as a result thers was
no latitude for sc. . ntific disagreement and no freadom tc conduct wider
researcii in procising but perhaps unrelsated areaa.29

On o other hand, many civilian scientists folt that the con-
tractual systei. that hid evilved since Worlid War II merged the private
aud publi. ‘mterest ir research and developwent very thoroughly and ef-

foctively. It provided a means for tr» military services to gain the

29Price, pp. 140~162, 175-176.

o m—— . — —— T oA TA i . Ny emans

1




(65561-1561) uoTINToAY WTIeaTuedip OWnE *UoT3 ez TIed )
3o seluvy) SUTSTUI OWTLsssswss

4 TUNOTI TUOTIBUTPIOC) ——m—mmem
uopstazedng TeOTUGoRY =

puTmmDn ATy

ERGEN R ES TS 3uj, 390 OtszEg ATUSI9pEe] TOIIUC)H &8I
3ug % ‘uoel ‘3o SOT108Y, JTUn WS UOTIBATION || edurusjureg .
qesdesq) P 30TLd | Feg 4Ty a03 3uy 3uz gur pur | [(e0 Zeae3wy Lasuuny Uy uepy
BLY XeHomy °34] xe] "ssTIg °*3J | | BD 'Supuueg °34 n¥g dyye || OUY °34 o | Syl soag

12,9) S mmm**.ﬂ.mw.*****m *W tw*mwmm*mmm*k*. *Mm.m; «.p***mmmﬁmmM*Mmmar**wwmgﬁmmm*?***MWMMN*MMWE%*MMMMHMMWi
esn FTooysg Awmry
dept madn uay Loxy
3uy, B TR~~Lrq sug, ‘qurwy ‘Buy FUATEY 7
oTYSSTH PepPTD 3uj, TeOT}0BY drysaepsey { | ~ATap ‘Aaeu pudp ’dinby

Oﬁm.ﬁi********** ****&:_*******M*WWMWWMMMMW«MN* **WMWE*MHMWM%WWM# **WWW*MWMMM !*M** *MW%* ﬁiMWMWWMWMWMM&-

Q STBIOR
* SOTTSSTH POPTuD Supureay Sututesy ||  uotymaTIoN
3TBIOIT2LIUY Layueguy Ofseg *FTLED diysaepes]
xel “ssTid °3d | | B 'Buguueg 34 ‘pap 34 | AY xouy °ad
(5561 °383) (€567 "3%m) | | (2561 *357) || (2561 *aem)
4§ 0N AJY € # OWE 44V f O¥H A7V i T f O A4SV

i) - i

! i A

{9287 300 peseag) (£561 3no peseqy)
UOTSTATQ 10T5TAT] dyys1epee]
oxezI8y TBOTI0TouoLsg ¥ eTRIOy ‘spoujey
{ A
) G&T qsuauy) |
| ouvNoosn {34l 5d0S0q ) (1551 3 V) 1

1030831q 8y} Jo 330g
@zgd JO JOTYD |=d 90T I0—0YIHIE Buryaoddag

i
0 UM ICA([~=~] DBIJUO J-~~AF TEIVATU[} UC3TULES M SO2I09T &




ol

finest ongineering and sclemtsic toien! «.d services in order to pur~
8us spacific research problems. The selemticts involved in these acti-
ritisz indicated that this system hod wot Limited their academic freedem <
hecausa the proposed projects of the cymed services had to be approved
by the contractor before work bspen. .unether contractual device availe
able to the scisntist was ihe obii iy curing the cesearch and develop~-
ment cycle to go back to the origimator im ordor to re-define or effect
other changes in the project 'f <hi: is veauired to accomplish the pur-
pose of the contract, In additiom us provis.ons for making changes dure
ing investigation, most contracts alse inciuded owihority to conduct a
gpacific amount of self-penercted rescirch., ' cenvidering the in-houae
ragearch and development sgencies of the Avwy and the advantages gained

from using contractusl agenciss, the Army’s rossoreh and development

posture was pretiy good. Undoubtsdly it nould have been better, but the
type of research and development envisioned by Dr. Berlner called fer
almost unlimited funds. Bssioelly the same vesults were achieved in a
much more limited fashlan from the Army's in-houss capabilities and the

associated contractual agencies through the application of operations

ressarch to analyve the problem and to identify and reccmsmiend courses of

action. This process &llows the decision-melwr te cancentrats the limite
od ressarch and development funds in areas «of proatesi need.

However, this emphesis on the develomuent of service related con-
tract research agencles created a problem. By 1952, so many studies had
baen initiated and campetition for qualified scisntists was so demanding
that the Joint Research and Development Board insieted on the military

services obtaining the Board's approval pricr to negotieting any more

omt.raot&’.Bo An oxample of the type of study group thet the Research and

01vad., pp. 1-92, H2, 7.
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Develoment Board was concerned about was the Study Group on Continental
Defense which was created in 1952 by the Secretary of Defense and was
chaired by Dr. M. J. Kelly of the Bell Telephone Laboratories. Although
this group was short lived, the area of investigation assigned to it
ectually cut across all the services and thus in some measure duplicated
work thet other a,genoies- had already lu:cc:nq;i‘u.s}'m.cl.:31

Following the Korsan War most (RO ressarch effort was devoted to
analyzing the mass of data collected during the war. In 1953, to more
offectivoly analyze problems of the post-war fileld army forces, the Op-

erations Research Office created ancther agenoy, the Combet Operations

Research Group (CORG) at Headquartsrs, United States Continentsl Army
Command (USCONARC), Fort Monroe, Virginia. This change was the first
step in a major recrganization of (RO which occured ths follewing year.
In 1955, CORG was passed fran ORO to the Technical Operstions, Ine., of
Washington, D. C. This was & new contractual agsncy specifically devel-
oped to support USCONARC in investigution of problems relating to the
nuclear bad:t;le;fisld.32

On 1 April 1954, the Operations Research Office ((RO) continued
its reorganization to meet the gradual but important changes in the
types of projects it was assigned and to keep up with an increased volume
of work.,. One of the most important considsrations in this reorganizetion
was the recognition that CﬁO problems had outgrown the projsct method of
investigation. The assigned research problems hed evolved from relative-
ly simple waapons analyses to the more sophisticatsed problems of design-

Nad., pp. 92, 155,
RRumbaugh, p. 6.
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ing weapons, systems, tactics and strategiss for the futurs, This trans-

ition from analyzing hardware to the develoment of intangibles like

1

strategy and tactics meant that preblems wers no longer easily classified,

Under the project system these problems became too large for the assigh-

ad project group to handle.

Key points in the rsorganization are &s follows (See Figure 5):

1) Scientific investigation was reorganized from & project to mission

basis. This change provided greater flexibility for tactical and strate-

gic research because very few problems now being ansalyzed fit the project

classification,

2) Each division was assigned & broad mission to facilitate the ac-

complishment of special studles within the framework of the division in-

stead of having to extend the study outside the division,

3) Each division was delegated a great deal of authority and wede

almost autonamous. In addition, the division was assigned the primary

responsibility for designing and carrying out its own work programs.

4) with the addition of an assooclate and assistant director, the new

organiretion provided for better coordination with Army agencies as it

allowsd the director more time tec plan the overall opsrations research

progranm.

5) Greatsr emphesis was placed on tactical and strategic studies,d

The Opsrations Research Office ((RO) started with just two as-

signed projects in 1948; tut by the time it recrganized in 1954 (RO was

engaged in solving seventoen projocte having completed four others.

Sane of the problems under analysis during this period weres .

33RO Todey, Foreword, pp. 4~6.
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1) The tactical use of atomic weapons; how they would have affected

actions in World War II; how they would affect actions in World War III;
best systems for delivering atomic woApons' present and proposed.

2) Defense against air attack.

3) Surface-to-sur: ice guided missiles,

b) Mines and other anti-tank weapons,

5) The casualty saving potential of the heimet.

6) Analyzing ths M-1 rifle and its effectiveness.

7) The effect of terrain on range.

8) The potentislitises of air-to-ground rockets,

9) Methods and devices for improving intsiligence.

10) Threats to our overseas lines-of-cammunications end ways of de-
feating them.

In 1954 the Operations Research Office had persennel working in
several different aress of the world on many facets of thes Army's re-
search requirements, Sclentific persomel were assignsd to work with
the Deputy Chief of Staff for Operations on the development of war plana,
Permanent operetions research groups were attached to the European and
Far East Comsends. These groups worked in advisory and dats gathering
cepaoities, and wers in addition to the personnel that were in the
Combet Oparstions Research Group with the Army Meld Forces (later
USCONARG) ,

In 1956 a follow-up study of the VISTA Report was conducted by a
commitise headed by Dr. Leland J. Haworth of the Army Scientific Advisory

sthido' ppﬁ 1-1‘.
3511)1‘10' po 50
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develoment of oparations ressarch activities within the Army and associ-
ated operations research contract agencies., Frem its humble beginnings
with the General Research Office (later the Operations Research 0ffice)
which was initiated to augment the research and develomment prograns of
the technical services, the Army organiged or negotisted the development
of many additional permanent operations research organisations including
the Human Resources Research Office with its five Army Field Forces
Human Research Units; the Cembat Developments Group; the Combat Operatiens
Research Group; the Combat Developments Expesrimentation Center; and the
Special Opsrations Research Office, During this period therc was a
definite shift in emphasis in operations research from tho relatively
straight forwerd analysis of weapons to the more camplex and less easily
defined problems of strategy, tactics and the inter-relaticnship of the
human being in the development and use of new systems and operatioms,
The supperting research projects baceme more diffioult to defins and
much broader in scops, tending to overlap into many differsnt ereces,
This shift in omphasis on the ressarch and development effert and the
importance of opsrations research to this sffort is swmarired ag fol-
lows: ", . . strateglc needs csn and ought te lexd to tactical schemes
and to new weapons designed to order ,#36 Hywever, it is essential that a
proper mix of present day preparedness and phased obaoleteness be maintain~
ed to keap cost and defense in balence., %The research and development
(R&D) wffert, thoreferse must be directed in the light of the mast effective
atrategy and taotics, and it is a big part of the Job of Ammy oporatioas
research to holp the decisicu-wakers detorwine vhat these are."39

38RO Today, p. 5.
391md., P, 6.




CHAPTER V
CORTEMPORARY OPERATIONS RESEARCH

This is mot the end., I{ 4z not even the begimning of ths end.
Bat it is, porbaps, the ond of ths beginning,

Winston Leonard Spencer Churchill
{(1874~1964)

The years 1960-1967, breugat many changes in the typs and number
of Argy in-house and Army associsted organizations exp. _ing opsrations
research techniques, There was also same namo changing and conselidation
of offort by many agencies, The Army’s research and develommsnt organi-
ration in effect during FY 60, including associsted civilian opsrations
research agsncies, it showm in Figurs 6. This organisatien, which em~
phasizes the agsncies using eperations recearch, reflects the inoreased
interest of the Army in this scieatific methed.?

In 1450, the requirement for a large-scale in-house war gaming
end planniug group was reseznized by the D- artment of the Amy, The
V. 5. Army Strategy and Tectics Analysis Group (STAG) wos created to
satisfy this requirenent., STAG was estsblished in Bothesda, Maryland,
undar the control and supsrvision of DCSOPS. The nission assignud STAG
vwas to cupport Depertment of the Army operatienal planning and evalvatien
activities by war gasing and allied epsraticas yosearch tschniques., The

1the wg m%g_gmrﬁ of Guotstions (24 ed,, Lomdens Cxtord
University Fress, 195%), p. o

2hg -5 8, Nilten, 4
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group vag initiglly authorized s total stre;lgth of ninety-twe personnel
(forty-one military and fifty-one civilian), The civilians employed by
STAG were to be primarily cperations research analyste or mathematioians,d
STAG was funotionally organived with an Administrative Office and three
operating divisiens, each with subordinate branchess

Flans Division Operations Division Computer Division
Personnel and Ground Combat Branch Programming
Logistics Gaming and Analysis Branch
Branch Branch Computations
Opsrations and Mathesmetical and Branch
Intelligence Technical Branch Display and Com-
Branch munications
Branch®

In December 1961, the Opsrations Ressarch Office (RO} was
phased out and the Research Analyais Corporation (RAC), a non-profit
research organigcation, was chartered to perform research for the U, &5,
government with emphasis ca Armay requirements. The Research Analysis
Corporation received its projects from the various Army agencies through
ths Office of ths Chief of Kesearch and Developsent (CCRD), Headquarters
for ths corporation was establishad in Bethesda, Maryland, RAC retained
most of the old (RO steff and assumed CRO's rele as the primary opera=~
tions rescarch sctivity of the Amos

Mest of the remaining cviside opsrations research effort of ths

am- -

Jus Department ot ths oy, Strategy and Tactics Angl%qis Group
(STAG) (Washingten, D.C.: Brisfiugs for “be Depsrtment of the Army Steff

on 23-24 October 1961), Part | Narretive, pp, i-ii1 of Cel. DeQuoy’s
brisfing, pp. 1=7 of Col. ‘awing's brisiing.

¥bide, ppe 1-7 of “ole Lavdng's briefing,
Siynn He Rumbeugh, 3 Look st US /umy Opsrations Research--Past

and Presant (Molsan, Va.: Research mmﬁs Corpe RAC=TP-10Z, T;w:r
15847, pp. 6~7.
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Army was divided among four othsr permaneni contract agencies-s Buman Rc -
sources Research Office (HUMRRO), Special Opsrations Research Office
(SRO), Cambat Opsrations Research Group (CORG) and Stanford Research
Institute (SRI). There were also at least twenty in-house operatiens
research groups in eleven Army cammands and agencies. These in-house
groups generally confined their efforts to specific study areas within
the missions of their parent Army camnands and agencies. They maintained
their oun scientific staffs of from two to Jforty personnel to condact
operations research projects; but they alsc contracted out many small
studies to over twenty unlversities and private research organigations.
These studies ranged fram developing applications for automatic data
processing to developing field army medical support systemsj A summary
of the asymy in-house operations groups, the mmbor of professional per-
sonnel they employed and the estimated annual cost of ressarch conducted
during FY 62 is contained in Table I,

Most of the contractual operations research organizations were
quite centrselized et thlis time and the Research Analyais Corporation wes
no axception. When RAC supercedsd (RO it consolidated many of the ORO
activities, RAC initially retained (RO's field offices in Europe and
Asia but later discor inued the office in Europe for a short time, In
its home office, RAC established two research directorates:

Combat Systems==. . o concerned with weapons systems, camunica-
tions, command and control, surveillance and target scquisition,
cambat organization and doctrine, tactics, mobility, agility, com-
bat requirements and effectivencss oriteria, technelogical fore-

casts and analyses of intelligence on friendly and enewy capabili-
ties, In addition it condusts reseerch into new methods in prob-

lsm~solving and snalysis, forming the basis for improved opsrationg

mmMugh, Pe 60
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TABLE I

ARMY IN-HOUSE OPERATIONS RESEARCH GROUPS - 19628

Profes~ Estimated
Sponsoring sional Annual Cost,
Apency In-house group Personnel Thous of Dollars
MC Combat Div Group 18 450
CM1IC R Group 20 500
S1G War Gaming Branch, Communi-
cations Dept 8 200
Qi Operational Mathematics Of-
fice L 100
TC Cambat Div Grp Materiel Cmd, 36 800
Management Group
Research Command, Mathemati=-
¢al Sciences Group 3 75
CE Army Map Service, Strategic
Planning Group 8 200
Loglatics Research and Plan~
ning Office 3 75
RD BRL Weapons Systems Div bo 1000
Army Ordnance Missile Cmd 9 225
Ordnance Weapons Cmd, (R
Office 6 150
Ordnance Tank and Autcmotive
Cmd, Research Div 6 150
Diamond Ordnance Fuze Lab 2 50
White Sands Mlssile Proving
Grounds b 100
Future Weapoms Syatews Agoy
Aberdeen Proving Grounds 6 150
Frankford Argenal 5 i25
Pioatinny Arsenal 3 75
CONARC Ft. Sill y 100
DCSOPS STAG 18 450
Total 203 5075

S111ton, pp. 13-1b,
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research methods and techniques,?

Logistic and Management Systems~-. . . deals with logistic war
gaming, a broad range of economi: and strategic studies, training
and mobilization base, production base, maintenance, resupply,
transportation, evacuation, intelligence as approgrnte. inventory
cycls costing, cost effectiveness, and budgeting.: Y

Othsr dmportant elements of RAC were the Technical Support Units consise
ting of the Library, Editorial Depsrtment, and Electronics Laboratory
which provided instrumentation for menual play and computer assisted war
games and supported field experiments with inst.nmenutim.n

In 1961, & significant change was made in the Ammy in-house re=-

scarch and development structure., On 16 January 1961, the Office of Ord-

nance Resserch (which had been established during 1951 in association
with Duke University, Durham, North Cerolina) was transferred from the
Chief of Ordnance to the Chief or Research and Development, Logistics
Division, Department of the Ay, The name of this organization was
changed to the Army Research Offics (ARO); and it was assigned the mise
sion of administering the Army's basic research programs., A specific
psrt of this program was the sponsoring of basic research im operations
research methodoloegy. 12

The ARO sponsored the first Army-wide operations research sym=-
poelum in March 1962, This symposium attracted many natiomsl and inter-
national opsrations resedrch sclientlsts and enslysts, Tha operations

Research Aralysis Corporation, Scieatific Problem Soimg {Ba-
thesda, Md.: Reseaich Analysis Corp., 1963), pp. ﬁ:&

101bid. , pp. 4, 5, 8, 9.
1pac, Selentific Problem Silving, ppe 14=17.

1203 Departuent of the fisy, Ressarch iv Progiess 1981 (Durhsm,
uoCct U.S. Am R@ﬂmh m&c&, 1%1" Fommﬁd, pps zg 30

i
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research syuposium hag Cinece becﬁme an snnual event held at warious Army
canbat development activities throughout the U, 8., The objective of the
symposiums is to osgict the Ammy in maintaining an effective opsrations
research program by: .

1) Emphasiging the wole of operations reseasch as s method of im-
proving military opsrations.

2) Familiarieing key personnel of the Army in Army operstions re=-
search projects and capabilities,

3) Providing & sclentific forum to preseat and discuss Army problems
amenable to solution by oporailons resserch techmigues,

4) Informing Army operations resesrch anslysts of new technological
developments in the field of spsrations ressarch,

5) Improving the applicability eof results obtained fram operations
research studies by gaining outside seisntifis spinion.

6) Providing & msens for Army opevaticns research analyste to msaet

woll~known natlonal and international leadors in the fisld of operntions |

research, 17 _

Te assist 4t in its tasks, ARO estsblished the Operetions Ree
search Technical Assistance droup (ORTAG). This group hed twe spseific
missions: 1) to srganize and supsrvise tho ennual opsretions ressarch
symposium sponsored by - 3 fhief of Researca end Development through the
Army Researsh Office; and 2) to wsaist all other Avmy vessarch snd devele
opmont slemants in solvlng epovatlons rosearch problsms—whather it wes
initisting ths use of the system, obirining sldilled psrsemnel, or asglving

13yg Dopartmont of the Ay, Uells Ary Opevotions Recearch §
Resaarch @fﬁce, -

posiis Procsedingz 1362, Pert I (Ivvham, HeCos VoS, Avmy
mm;, ?o mﬁ
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same particularly difficuit problem in methsdolegy,

Thus, in the 1960°%s the AKO became the efficiel Army in-house
eponsor of opsvations research., Creation of ARO provided & centralized
agency te ccordinate and cwatract out the basic research reguirements of
the Army tc other research organisations such as RAC, SORO, HUMRRO, etc,
ARD slse hocame e primary poblishing agency for Aray sperations research
publications, With the advent of the anmmuel opsraticns research syme
! posiva, ARD fooused mexe attention on the use of all opsrations research
sotivities both inside and cutside of the Army.l®

The Heslecher Commities Report on Army rscearch and development,
which was cempleted during 1961, recomwendsd the centralizeticn and in-
tegration of all Arxy research and develommsnt effort. This recummenda~
tion led to the creatian in July 1962 of the Combat Davelopments Command
and ths Aryy Materiel Cemmand.

This changs transferred the responsidility for reseerch end do~

velomaent from USCONARC, the techulcal services and tiw brench ccubat
development centers te ths newly organived Caubat Devalopamsnts Comand
; (CBC). This command wes charged with answering three gquestionss

1) How should the Army be organized?

A 2) Hxw shewld the Aray be eq uigpadt

3) How should the Armmy fight?

The changs of rescarch and development respensibility frea CONARC

i4ys o Departusnt of the Aray, U,S. Army Operstions Reeearch Sysie

E psium Frcseedm 8 1964, Part I (Durhan, N.C.: U,S. Army b Office,
v pP‘ 53-356
158avauld D, Leughas, LiC, Histericel Swmary, United States
Aray Combat Devele M“ umand_Exparipentation Center, Hov 195

30 Jun_196% TFu. Ond, Cedif.s U.S, Army Cosbatl Developsonts Ceamend Bx-
perdmsutaticn Cansstm'; ?mwmd, pe 144, p. 223 US Amy Ceabat Dsvelep~=
Coamand Aot

mﬁt@ Command, ¥3 @m»w Canbat Dovelopaunts an, Vel,
i (¥, mm.“’%ez u“"‘.:f%‘c" et | June
19&) o Do i,

1

i
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to CIX did not matsrially affect the missions or werk of either the Cea-

bat Opsrations Research Group (CORG), which was transferred in tote from
CONARC to CDC3 or the Ccxbat Developments Experimentatien Cemter (CDEC),
which merely changed its name to Cambet Devolepments Cowmand Expsrimsne
tatien Center (CICEC) and continued to werk en peoviously assigned pro-
Jsote, Ewiover, looking to the future, CDCEC recassionded that sdditional
expsriments sssigned to CDCEC be problem orisntad and suppori other CIC
agonoy requiremenis, This accamplished two things—-it insured the con-
tinued growth of COCREC and provided the other cambat developmsnis agencies
with an expsrienced experimentation agency to verify or refuts cenclusiocas
gonerated by combat developments concept atudies, 16

Additienal CDC agencies using opovations research techniques were
the combined arms greups ce-located with eight service schesle; ths cam-
bat service support yroups consisting of nine technical service elementa;
the Office of Specisi Waapwns Developwmont at Fi. Bliss, Texass the Remwis
Ares Conflict Office al the Speoial Warfere Center, It. Bragg, Worth Camw
olina, with liaiscn in dlaska snd at the Jungle Warfare Center in ke
Panamia Canal Zone; the Army Instituts of Advanced Studies st Caxiicle
Barracks, Pennsylvenia; and within the Headquarters of CDC-~the Director-
atn for Ogorationg Revsaroh nd Expovinentatisn, which was the Army super-
visory agenoy fer the Ceetbat Oparetions Resesrch Greup (CGIG).W Fer a
stripped orgenizaticnal chart of the Caubat Dovelopments Comsand empha-
sising the epsraticas ressarch relsted activities sse Figure 7,

iémugm. Se 30,

1708 Army Cambet Develcpments Cosmand, US Army

¢ dotivatien Flan, Vol. 2 (Ft. Belvoir, Vae, Us S, wcm%no. |
% ' 1962), pp. A=II-4, A-VI3,

et ot o oyt s e g s e = — c— P
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The mission of CDCYs Directorate for Opérations Research and Exe

porimentation was:

To evaluate future operational and organizational concepts pertaine
ing to the US Army through the application of sclentific principles
and methods, To direct and coordinate war gaming activitles through=
out the combat developments system and provide advice and assistance
to other authorized agencies engaged in war gaming., To formulate
requirements for troop tests and field experimentation in censonance
with the Combat Developments Command mission. To arrange for and
monitor such tests and experiments and to evaluate their results.19

The Cambined Arms Groups were charged with the responsibility te:

Develop current and future operational and organizaticnal objectives,
doctrine and tactics; and materiel develomments objectives and re-
quirements for the combined arms and for combat and cambat support
elements of the Army in the field, exclusive of Army Group and
higher, but inclusive of Theater Army &ir defsnse and unilateral
Army operations and Army perticipation in joint operations, all in
accordance with brosd guildance provided by the Commanding General,
US Army Cambat Developments Command (CDC),20

The mission of Combat Service Support Groups in the cambat de-
volorments field was to:

- Develop current and future operationel and organizational objectives,

; doctrine, and tactiecs; and matsriel develomment ocbjesctives and ro-
quirenents for combat service support elements of the field amy and
commnications gzone, to include unilateral Amy operations and Army

“ participation in joint oparations, all in accordance with broad

guidance provided by I,be Caunanding General, US Arsy Canbat Develop-
'! monts Ccumand (CDC),2

The Remote Area Conflict Office (RACO) was responsible for alil
casbat developments activities relating to: unconventional warfare;
peychological operations; ccunterinsurgency (including counterguerrilla)
oporstions condurted by the U, S, Army and indigenous forces; and opera~-
tions oocnducted by U, 3. Army and indigenous forceas in special environ-

19Us, DA, USACDC Activation Plan, Vol. §, p. A=I-F-2,

20y3, DA, USACDC Activation Plan, Vel. 2, p. &<II &-1.

211p1d., ppe A-TiI-Bei, A-YIY-B=2,
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ments such as jungle and arctic areasez"2

The Army Institute of Advanced Studies at the Army War College,
Carlisle Barracks, Pennsylvania, was directed to prepare
« o o studies on broad internationsl, naticnal and depsrtmental
level matters affecting the requirements for land warfare, Devel-
op broed tactical and logistical doctrine relating to the organi~
gation, employment, and stratsgic operations of the theater army
and ma jor subordinate elemeggs above field army to inoclude com-
bined and Jjoint operations. _
The Office of Special Weapons Development (OSWD), Fort Bliss,
Texas, was CDC's primary agency

« o o+ in the broad field of nuclear energy., OSWD will advise and
assist USACDC and cther US Army agencies in the develomment of
objectives, concepts, requirements, doctrine, organization, and
equipment as they psrtain to the employment of and defense against
nuclear energy by the army in the fisld, and in the doctrinal as-
pects of safety of army nuclear systems from conception to opsra-
tional delivery or use; and upon request sssist ZI Army Cogmanders
in the planning and conduct of nuclear play in exercises.?

The other major change caused by the reorganization of the Army

research and development program was the creation in July 1962 of the
Army Meteriel Command (AMC). AMC did for the technical services mate-
risl comands what CDC accamplished for the Amy's combat develommsnts
sctivitiss, AMC centrelired, consolidated and intsgrated the individual
programs of the technical services to improve efficiency in materiel
procurement, teating end evalmti\ono In eccomplisiment of thase tasks
AMC was assigned the {ollowing mission:

1) Direct, integrate, sand improve psrformance of the wholesale materiel

" activities of the Army,

2) Furnish timely and effective supply suppert and maintenznce support
to the Army, to the Avy olements of unified and epssified ccamands,

22714d., p. A=IV-D-f,
23Ibid., p. A=Vei,
1n34., p. A=VI-1,
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and to other customers, as authorized.

3) Assist in the formulation of the Army materiel program, and im-

pisment the approved progrg? in accordance with policy sstablished

by Department of the Amy.

The Aryy Materiel Command fuifilled its assignsd misslions by:
participating in the formulstion of the Depertment of the Army materisl
program; receiving and correlating funds and program authorities; allo-
ceting resources and program responsibilities; meintaining a policy of
delegation of authority to subordinate commands; exercieing coatrol of
subordinats ectivities through quantitative analysis of program perform-
ance and functional supervision of qualitative psrformance; and finally,
uging the project mauger system for maximum direct~lins ccntrel for pro-
Joots which require this type of supervision dus to their sire or degrees
of specialization, ‘

In AMC there were few readily identifiabhle operations research
oriented offices or agencies; but there were many agencies using saze of
the techniques. A representative group of these ave:

1) The Comptroller and Director of Programs which consisted of the
Projrams and Materisl Msnagement Division, Plans Division and Review and
Anaiyeiv Division. With ths ald of these divisions the Coaptroller and
Director of Prograus wo.o responsivle for quantitative reviey of ths pro-
grans asaigned CIC and meking veports to higher Lsadquarters.

2) The Director of Rescarch and Developzent was azsignsd the respoa=-
sibility for:

a) Formulation of the overall AMC research and dsvelopment jro=-

25US Army Nateriel Comand, United Statss Hatoriel Command
Activetion Plan (Washington, D.Cos U.S. Army Matoriel Camand, 1
1662), Cower letter, pPe 1o
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b) Direct supervision and control of assigned laberatories,

¢) Supervision of research and development szotivities of subore
dinate commands.

d) Supervision of assigned test facilitdes,

8) Quantitative and Qualitative review of performance of all
thege activities,

£) Monitor development activities in Special Warfave,
To accamplish these tasks the directorate was sub~divided into a Plans
and Programs Branch, Review and Analysis Branch, Test and Evaluation
Branch, Specisl Warfars Branch, and Scisntific Personnel Hansgement
Branch. This dirsctorate also exercised supsrvision over the Ballistics
Resecrch Laboratories, Humen Engineering Laboratories, Diswond Fuze Leb-
oratories, General Supplies Research and Enginesring Leberatories, Mates
rials Research Agency and Cold Regiona Research and Engineering Lsb-
oratory,

3) In addition to these directorates many other AMC activities used
operations research techniques in their analyses, evaluations and re-
scrts. 26

The Managsment Ssience Office of AHC, which was charged with
evaluating and integrating axisting technical service mansgemzent techni-
ques and developing improved methods and techniques, was the only office
in AMC that hed 2 spsoific operations research mission.2?

Ths Aruy wes not the cnly organitation undergoing changes. Both
the Ressarch Analyeis Corporation (RAC) end tha Special Operstions

261h4d,, pp. 2-7, A=89 through A-110,
27Ibid., pp. 46, A~85 through A-88,
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Ressarch Office adjusted their orginization to mors effectively solve
ths research problems sssigned to them.

In 1963, the Research Analysis Corporatien (RAC) added another
directorate to its organiration, the Systems Engineering Dirscterats,
This directorate had the mission of taking part

e o « in long term technical plamning and forecasting; to examine
eritically officially-stated hardware requirements from a techno-
logical standpoint; to develop new ideas for Army hardware pro-
grams; to evaluate current Army development programs from a tegg-
nological standpoint; and to svaluate present field equipment,

In an effort to overcoms the limited quantity of current field
data avsilabls for use by its analysts, RAC sstablished additional field
research offices, An enlarged fisld office was developed in Southeast
Asis with branches in Seoul, Korea; Ssigon, South Vietnam; and Bangkok,
Thailand. In addition & fleld office was re-established in Europs &t
Headquarters, Ssventh Army, Stuttgert, West Germeny. The addition of
these field offices provided RAC with a better msans of obtaining +he
datas penerated by the field forcea, These field offices also provided
RAC with & means of using the fisld forces of the Army to support the
research requirements of the Army as a whole, The data collected by
thess offices apprecisbly offset the severe lack of current combat datas
but the most significant acccaplistment was getting the analyst out frems
behind his desk and into the field,*?

Reviewing scme of the more recent suscesses of Army cpsratioms
resaarch, RAC noted that operations research bad played a ma jor part in
the deolsion to devolop tactical nuclear wespons at a time when anly the

ZW, Scientific PrOblﬂ Sdﬂnﬁv PPp. b, 5, 10,
29Tbid., p. ii; Rumbaugh, p. 17.
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stratagic nature of these weapons was understood. Continued resesrch in
this area led to the development of a whole family of yiolds and delivery
means, Opsrations research analysis also provided a basis for deciding
how many of what types of war heads should be producad and suggestsd ths
best defenses against this type of weapon, Other areas bearing the
stamp of oporations research anslysis are: research and development
programs, deployment plans, maintenance requirements of surface-to-air
missiles and surface-to~surface missiles, counterguerrilla case studies,
and field englyses in actual operational theat.ers.30

The opsraticns research interests of RAC in 1963 were not much
different from the intsrests of its predecessor the Operations Research
Office. In a summary of RAC/CGRO topics for the preceeding thirteen
yoara (see Table II) it was found that there were few major changes in
the types of projects assigned, However, there had been a gradusl de-
crease (forty-seven por cent to thirty-nine per cent) in publications en
combat operations and a corresponding increase (twenty-cne pcr cent te
twenty-nins per cent) in publications on logistics and costs, There was
also & modest increase (two per cent to seven per cent) in publicaticns
oan operations research methodology. RAC noted that the reduction of
publications on troop training and psychological warfare was dus to ths
development of the Humen Resources Research 0ffice (HUMRRO) and the

Special Operations Research Office (5cR0).3!  See Table IT fer a sua-

wary of U, S. Army major contract effort by subjsct and study topic.
This shift in topdc cmphasis within ORO/RAC was accompanied by &

30RAC, Scisntific Problem Solving, p. 17,
3Rusbaugh, p. 7.
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TABLE 11

PERCENTAGE DISTRIBUTION OF TOPICS IN ORO SEMIANNUAL REPORTS
JULY 1948 - JUNE 1961, BY SUBJECTI3

Jul 48~ Jul 51- Jul 54~ Jul 58~ Weighted
Jun 51 Jun 5% Jun 58 Jun 61 13-yr avg
Study Topie
Percent
Combat Operations Requirements
Troop strengths, or-
ganization, doctrine
and tactics 7 10 15 11 12
Weapons and effects 25 18 19 18 19
Combat equipment and
vehicles i1 7 8 6 8
Intelligence inter-
pretation and theory
of procedure L 6 3 4 4
Total L7 1 45 39 43
Logistics and Costs
Logistics operations 9 3 6 8 6
Support logistics 6 5 6 10 7
Production and costs 6 9 12 11 io
Total 21 17 24 29 23
Combat _and support total 68 58 69 68 )
Background Studiss
Social, cultural, civil
atfairs environment L V4 3 3 b
International (strategic,
econcnic and political) 8 L 3 7 5
Toteal 12 11 6 10 $
General Studies
Selection, training and
performance 7 g 3 2 5
Psychological warfare 7 8 4 - 5
Special warfare - 4 3 i 3
Total 14 21 10 3 12
Spaclal Studles
R & D Management L 2 6 8 5
Methodology 2 3 5 7 5
MisceYaneous - 5 L 4 3
Total 6 io 15 19 13
32Rumbaugh, p. 9.
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TABLE III 33
PERCENTAGE DISTRIBUTION OF US ARMY OR EFFCRT BY SUBJECT AND STUDY TOPIC

Army (R Contracts

RAC Only All Contracts
Study Tople OR and Anal
1951-19548 19630 1962-1963° 19621963
Porcent

Caabat Opsrations

Troop strengths, or-
ganization, doctrine

and tactics 10 16 18 16
Weapons and effects 18 9 6 8
Combat equipment and

vohicles Vi 7 4 12
Intelligence inter-

prutation and theory

of procedure 6 1 3 3

Total Ly 33 AN 39
Logistlcs and Costs
Logistics Operations 3 16 8 7
Support logistics 5 6 3 5
Production and costs 9 15 6 7
Total 17 3 17 19
Canbat & Support Total 58 70 48 58
Background

Social, oultural, &
env’rommental 7 1 8 6
International (stra-
tegic, economic, &

political) b4 8 7 5
Total 11 9 15 11

General

Selection, training

& performance 9 - 21 17
Psychological warfare 8 - 3 3
Special Warfare It 8 7 6
Total 21 8 i 26

Special
R & D Managenent 2 5 2 2
} Mathodology 3 7 b 3
Total 5 12 6 5

8Based on publications; estimated total technical personnel 110,

bBased on personnel; estimated total technical personnel 170.

CBased on personnel and dollars; estimated total technical poreonnel
480,

dpgsed on porsonnel and dollars; estimated total technicel personnel
590,

33Ibido v Do 160
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change in the disciplines of the technical personnel. Initisally most of
these personnel were mathematicians and physical scientists; but by 1953
over forty per cent were from fields related to sconomics, humar arts
and human sciences, In 1963, there were still forty per cent from the
humanities but the percentsge of economists rose while the human sclen-
tists decreased., Correspondingly, an increase in the percentage of
mathematiclans and statisticians was off-set by a decrease in the per-
centage of engineers and physical scientists., Throughout this entirs
period the percentage of natural scientists remained relatively constant.
As the other permanent contract groups (HUMRRO, SORO, CORG, and SRI) |
were developad to satisfy special requirements, same of the research ef=-
fort was transferred fram ORO/RAC, This shift in work programs caused
changes in the type of technical staff retained by each organization,
By 1963 the nature of the work conducted by each of the contractors was
& significant influence on the technical persomnnel they employed, for
example: over ninsty psr cent of the economists in the Amy contract op-
erations research agencies ware employed by RAC; over eighty per cent of
the psychologlistse were at HUMRRO; and two-thirds of the political scien~
tists were with SCRO. All of these organisations suffered from a signi-
ficant lack of trained operations research analysis because the demend
in the other military services, the guvernment and civilian industry
gsatly ox_ceded tns supply. P See Takle IV for & swsuary of the 1963
diatzibution of operations vesearch pergcansl Ly erdglral dissipline.

SO went throigh & sories of recrganicatieons und exvspsions and

conteactions during 4o peried 1003-66, For susapdy SO sstublished the

T Nt A e gt et gk s e vt e e
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TABLE IV
DISTRIBUTION OF QR PERSONNEL BY ORIGINAL DISCIPLII‘JES%A
Five Army
Subject: CRO-RAC Contractors &
19530 1963¢ 1963d
Percent
Mathematics & Physical Sclencas
Matheuatics and Statistics 8.4  19.0 1h.1 '
Engineering 19,8 16.1 10,2
Physics 16.2 i1.3 5.3 .
Natural Sclences i
Chemistry b5 4 1.7 |
E&rth SCienceﬂ 207 l"’ni 1.7 .
Biology 0.9 1.2 0.5 ‘
Physiology 1.8 0.6 0.7 !
Botany 0.9 1,2 0,7 }
Anthropology 0,9 — 2.0 ;
Humanities :
|
Economlcs 7.3 13.7 6.1 :
Business —— 3.6 2.7 f
Peychology 8.1 3.0 29.7
Politicel Science 9.9 7.1 8.8 :
History 9.9 6.0 bt i
Sociology 1,8 1.2 2.0 '
Literature, Language and Law 3.6 1.8 3.9
Miscellaneous
Philosophy 1.8 1.8 0.7
Militaery Science 1.8 4,2 2.9
Operations Research Analyst e ——— 2.2

SRAC, HUMRRO, SORO, CORG, SRI.
bTotal personnel, i11.
CTotal personnel, 169,
dTotal porsonnel, 41i.

%AIbid., Pe 80
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Counterinsurgency Information Analysis Center (CINFAC) in order to sat-
isfy a requirement identified by the 1962 Joint DOD/CIA Committee on
Counterinsurgency Research and Development for the ®, , , establishment
of a rapid response system which can effectively store and retriove raw
data &8 well as completed studies on counterinsurgency." CINFAC was as-
signed the mission of providing the Army and other Department of Defense
agencies with a rapid response system for collecting, storing, retrieving
and analysis of informetion on peoples and cultures of the world as they
apply to insurgency settings.35

Another agency established by S(RO during this same period was ths
Scientific Advisory Service (SCADS), which was developed to provide im-
modiate advice to the Army. These edvisory services included brief
studies outside the programmed work of SCORO, assistance in implementing
SCRO research findings and essistance in the preparation of social
sodénce information orlented reports, In its role of directing Army re-

search and development, the Office of the Chief of Research and Dsvelop-~

ment was given the responsiblility of approving all SCADS projecta.36

SORO also developed several field support activities by setting
up regsearch offices near operating field forces. The field office at
Ft. Bragg, North Carolina, was established in March 1963, to provide &
resosrch capability and maintain ldaison with the social science communi-
ty. The field office in the Panama Canal Zone was astablished during

February 1964, to conduct ". . . socisl science research on problems of

35special Operaiions Research Office, SORO R&D Work Program FY65
(Washington, D.C.: Spscial Operatione Resesrch Office, The American Uni.

vorsity, 1 July i964), pp. 11, 114,

4.
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understarding affecting or supporting foreign peoples and societies, es~
pecially in Latin Americs; whc were involved in or threatened by insur-
geney and subversion."37 The field office established in Kores also durw
ing February 1964 had its offices in Secul with the Korean research units
of HUMRRO and RAC, Ths misaion of the SCRO field office in Korea was to
satisfy the Army's operational needs in the ﬁelds of cross-cultural com-
munications, military assistance and commanity relations. These field
offices provided an essential source of dats to support and sugment the
research accamplished at the hame offices.38
These changes in S(RO resulted in & re-definition of S(RO'Ss mis-

sion making it responsible for the conduct of

o o onon-materiel research in support of Department of the Ammy's

nissions in such fields as counterinsurgency, unconventional war-

fare, paychological operations and militsry sssistance programs, 39
SRO was essigned three specific tasks within the scops of this missions

1) to develop recommendations for doctrinsl guidance in the conduct
of various counterinsurgency operations.

2) To provide basic educational materials appropriate to these ro-
commendations when approved.

3) To develop specific area/country guide books in suppert of Army
overseas operationa.ho

In JuUy 1966, the researcl and develomment portion of the Spacial
Operations Ressarch Office (S(RO) mission was transferved to & new

37Tbid., p. 36.

3B1pid., pp. 36, 37. 39.
ITbid., pp. 14, 1id.

bOrpa 4,
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organization, the American University Center for Ressarch in Social Syse-
tems (CRESS). This center presently consists of two component institutes
designed to bring specialized professional talent to bear on specific
social science research, development, study and service problems in the
intsrnational and public affairs fields. These two institutes are:

1) Social Science Research Institute (SSRI)--which conducts social
sclence research to support Department of the Army missions in the
fields of counterinsurgency, unconventional warfare, psychological oper=
ations, military assistance programs, and studies and evaluations of
foreign cultures.,

2) The Cultural Information Analysis Center (CINFAC)-~provides in-
formational support for the Army and other DOD activities.M

The Army hed made much progress since World War II in adopting
and adapting operations research to assisl it in it research and
development program. However, most of this effort had been restricted
to civilian scientists employed by the Army and associated civilian
contract agencies, Very little effort had been mads by the Amy ts dia-
seminate general knowledge of the method or to maximige its use through-
out the Army. A step was taken to correct this error with the initiation
of the operations research symposiums conducted by the Army Research Of-
fice. However, thess symposiums still wers not the whole answer bacause
they were directed primarily at the Department of the Army General Staff

and those elements of the Army executing the Army's research and develop-

ment program,

MCentar for Research in Social Systems, Work Program Fiscal Year

1967 (Washington, D.C,: Center for Research in Scoial Systems, The Ameri-
can University, 1 August 1966), pp. 1ii, iv.
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Anothsr approach to solving this preblem of increasing the under-
standing end use of opsrations resescch in the Army came about as a re-
sult of the Haines Board, This board was camissioned in 1965, to review
and report their f£indings on the Army Schools System for Officersr. Thiw
report, which was published in February 1966, made many specific recaa-
mendations to improve the officer schools, Same of these recamendatiomns
dealt with the improverent of the operations research posture of the
Army,

In its report, the Haines Board noted the develomment of opera-
tions research and its increased use within the Departmont of Defense,
But the Board also noted that Corgress had becoané disturbed over the ine
creased costs involved in supporting more and more operations studies,
These conflicting facts made it clear to the Board that the Army must
nals maximum effective uss of all funds authoriged for operations re-
ssarch studies, One means of accomplishing this was to proparly train
ths necessary military specislists tc fill positions calling fer gradu-
ate training in operations research and simultaneously develop under-
standing of the method throughout the Army.

The study concluded that for FY65 there were 116 Army Education-
el Requirements Board (AERB) validated positions requiring gradusate de-
grees in operations research or systems analysis. This was double the
requirement for FY 64, In late 1964, an informel Systems Analysis
Specialist Program was established to identify qualified perscnnel and
coordinate their assigmeent to operations research/systeme analysis pos-
1tions. As of Novemwber 1964, 109 officers, including sixty colonels/
lieutenant colonels, thirty-nine majors and ten captains, moet of whea

hed graduats degrees in opsretions research or systams analysie, were
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participating in the specislist prc»gram.z’2

In addition to this small pool of spscialists the Haines Board
found that in the year 1965, officers oould participate in four iypes of
operations ressarch/systems analysis oriented training programs: in-
struction included in officer career and specislist courses in Army
schools; participation in cther service, defense and government courses;
graduate schooling in civilian colleges and universities; and on-the-job
training, Each of these training programs except an-the-job training
will be explained in more detail below:

i) Army Career and Specialist Courses:

) USMA conducts five principle courses (two more offered begin-
ning school year 1966), Offers eight asscciated courses &s electives,

b) Basic Courses at the present time offer no instruction.

c) Caresr (Advanced) Courses offer opsrations research/systems
analysis instructicn of fram thras to thirtsen hours cenducted in the
Infantry, Signal, Chemical, Transportation, Military Police, Wemen's
Aray Corps and Medical Schools,

d) Command an¢ “sneral Staff College devotsd only three hours to
this instruction; but by 1966 this was incresssd to nine hours,

e) The Army War College had about twelve hours of oparations re-
search/systems analysis principally concentrated in & four day Covmand
Managemsnt Seminar which included the theory and principles of decision-
making, techniques of opsrations research/systsms sanalysis and war gazing

ccncepts,

b2ps Department of the Army, Report of the Department of the .

Beard to Review Officer Schools, Vol. III (Washingten, D.C.; Departe
went of ths Aruy, %ebmmry 15637, pp. 593-604,
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£) The U, S. Army Logistics Management Center conducts ne spocific
opsrations resasarch/systems analysis courses but principles of the method
as they apply to logistics were tsught within the scope of the other
coursaes,

g) The U, S. Army Management Eng'-eering Training Agency conducted
six courses of fram one to six weeks duration on opsrations research/sys-
tems analysis,3

2) Other service, defense and government courses were azvailable for
Arzy use in 1965:

a) Graduate degree leve. ocourses at the Naval Postgradusts School,
Air Force Institute of Technology, and the Institute of Defense Analysis
(IDA). As of 1965, fourteen Army officers were attending these courses,

b) The Civil Servi:e Comission and several other goverrment
egencies sponsor short operations research/systems analysis orientation
courses of fran cne day to eight veolcs.u’

3) Graduate Civil Schooling. In 1965, civilian operations research/
systems analysis gradusate degree programs were offered in at leust fif-
teen U, S, universities. At that time twenty-cne Ammy officers were en-
rolled in seven of these universities, This enrollment constituted a
fifty per cent inorease over the total number of Army officers recaiving
Army-sponsored degrees in the field during ths preceeding ten ywoarsobs

After analysing all these facts the Haines Board arrived at the
following conclusions relative to the condition and developmsnt of opor-

¥3Ibid., pp. 595-597.
“vid., p. 59%.
b5T04d., pp. 595-597.
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ations research and systems analiysis in the Army:

1) Three levels of OR/SA officer training and education should be
established: specialist, executive level, and familisrization.

2) The Systems Analysis Specialist Program should be established
a8 a formal program under the direction of the Deputy Chief of
Staff for Personnel in coordination with the Assistant Chief of
Staff for Force Dsvelomment.

3) Position requirements in SA Specialist Program in the grades
of captain and major should be increased to provide program bale
ance and an adequate junior officer »ase to support validsted
senior positions filled on a reutilization basis, An annusgl in-
put of approximately 60 officers in junior grades into graduate
schocling in OR/SA would meet estimated requirements.

4) For the OR/SA education of spscialists, advanced degree courses
tailored to Army requiremonts should be established at & limited
number of civillian universities. To supplement this graduate
schooling, on~the=job training programs should be Jevelopsd with
selected contrect research agencies,

$) For (R/Sk executive level training, the branch career (advanceq}

cowtto, Leba, prd /‘.)'”‘:7 ey f(.:r')‘?‘z'{v_/} e r'a*:".bft A fvro;nn,".un
6loctive program for approximately 200 of students in the combat
aras &nd technicel services,

6) For (R/SA familisrization treining, branch-orientsd instruction
should be conducted as part of the career (advanced) course. At
losst eight hours should be devoted to this subject in courses of
the professional and administrative branches and 24 hours in thoss
of the techmical services and combat arms, Students at the C4GSC

and Army Wer College should re»eive approximately 24 hours of R/
SA training in each course,

7) The C&GSC shoE%d ba the proponent agency for (R/SA instruction
in Amay Schoolg.

Based upon these canclusions several changes wers proposed in
the Army Officer School Systom for succeeding yeara, Ths operations re-
search/aystems analysis subjects in the oourse currioculums were to be
increased at many of tha branch career courses, &. the technical servics

schools and at C&6sC.*7 an opsrations rssearch/systems enalysis

bormad,, pp. 603-504.
’&M” PPe 597-603.
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" specialist program was adopted by Department of the Army in FY67 and an

immediate effort was made to train more personnel in these fields.*® one
means of increasing the number of speclalists was to immediately expand
the ons year Defense Systems Analysis Program, which was developed in
August 1965 by *he Institute for Defense Analysis in Arlington, Virginis.
This course was offersd in coordination with the University of Marylend
and leads to a degree of Master of Arts in Economics, The first class
in 1965 consisted of thirty students: twenty-four military and six civi-
lians, Later classes were expanded to sixty students.ug

To summarize Army operations research for the pericd 1960-1967
is to recognire the increesed iuportance of the method to the execution
of the Amy resesrch and develomment program., During this period there
wore many changes 1. Army organization and in the organizetion of the
various associsted contract agencies, The oldest of the Amy's contract
agencles--the Operations Research Cffice ((RO) was replaced with the
Research Analysis Corporation (RAC)., The Special Operations Research
Office (SORO) reorganized its activities, gaining additional responsi-
bilities with the initiation of the Scientific Advisory Service (SCADS)
and the Counterinsurgency Information Analysis Center {(CINFAC) and
losing the research and development segment of its mission to & new con-
tract agency, the American University Center for Research in Seolal
Systeme (CRESS), All of the Army contract agencies underwent a gredual

but significant shift in the {ype of technical personnel thoy employed

“BTnis infarmation is based upon conversations with representa=-
tives of OPO-Armor, Adjutant Gensral, Depertmentof the Aruy.

495, J. Ortlisb, CMIR, USN, "Defense Systems Analysis Program,"
United States Naval Institute Progeedings, August 1966, pp. 52-60.
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as the projscts they were assigned became more specialized, During 1962
the Army reorganized its research &nd development effort into two large
commands, the Combat Developments Cemmand (CDC) and the Army Msteriel
Command (AMC), CDC had msny more activities using all asspacts of opera-
tions recearch than AMC because of the conceptional nature of its work;
but AMC also used operations research throughout its organization te as-
sist it in properly menaging its tasks of procurement, testing and evale
uation, Although the use of OR had spresd apprecisbly in both the mili-
tary and civilian scientific camunities by 1965, the Army still did not
have & wide base for in-house opsrations research, The creation of the
Arny Research Office (ARO) to coordinate the Army's requirements for
basic research inocluding operations research and the ini’ilation by ARO
of ths annusl operations research symposium only partislly solved the
problem, This deficiency in opsrations research training was noted by
the Haines Board in its report on the Army Officer Schoel System., The
board concluded that a specialist progrem should be initiated and that
opsrations ressarch/systems snalysis training should receive more em~
phasis in Army career (advanced) ocurses, technical scheols and at the
Camand and General Staff College,




CHAPTER VI
FORECAST FOR THE FUTURE

014 men and camets have been reverenced for the same resson;
thelr long beards, and pretenses to foretell events.

Jonathan Swiftl
(1667-1745)

Predicting tha exact future of operations research is difficult.
The method has proved very effective in both military and government
applications. Since hls assumption of office in 1961, Secretary of De~
fense Robert S. McNamara has restructured the entire upper echelons of
the military establishment--centralizing planning, progreming, budget-
ing and procurement. Ths success of this program influenced the re-
maining govermment agencies which under a 1965 presidentisl order began
introducing PPBS (planning-programing-budgeting system) into their operw
| ations.z It can be anticipated, that as the techniques of the method
became more accepted and understood, the procedures will apread to suc-
ceeding lower echelons as proficiency and spplications increase.

The success of these propgrams haven't been lost on the eivilian
community. Since the end of World War II more and more attention has
baen focused on developing civilian applications especially in industey
and business. Recently, the civilian scientific and industrial

1The Oxford Dietiomary of Guotations (2d ed., Lemdon: Oxford
University Press, 1955}, p. 520,

ZMax Ways, "Tho Road to 1977," Fortuns, Vol. LXXV, No. 1, Jamu-
ary 19670 ppe 93-95.
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coamunities have taken the position that through the use of scientific
analysis that the U, S. and the world can finally come to grips with and
predict the future with same confidence., This new look is achieved by
the stimulatiwn of ideas and by properly developlng alternatives so that
the decision-maker has & better means of measuring the results against
the cbjectives and costs, This new group of intellectuals called the
Hfuturista™ is typified by Henry S. Rowen, president of the Rand Corpora;-
“tion and formerly an essistant director in the Buresu of the Budget:
Stephen R, Graubard, editor of Daedalus, who heads an American Academy of
Arts and Sciences study group on the year 1976; and Danie) Bell, head of
the Columblia Collegs Dspartment of Sociology, chairs a group--Commission
on the Year 2000, which is also sponsored by the American Acadeay of Arts
and Sciences. These futurists belisve that this new attitude and ap~
proach to problem-solving will be soon recognired world-wide as being
typically Americen,3
Within the Army the Chief of Staff has led the way in enticipa-

ting the influence and importance of oparaticns resesarch and sssociated i
syateus to the Army. In February 1567, he directed the establisiment
of an Office, Assistant Vice Chief of Staff in the Office, Chief of
Staff in order to bs able to intsgrate all in<houss snalysis efforts,
The arsas of intersst of this new office are:

1) Management Information Systems - which prescribs the approach te !

megsurement and analysis of requirements and aveilability of re-

sources in relation to plan or program and provide for & massive

data reductien and analysis in order to surface, at the earliest

possible time, potentisl problem areas for managemsnt attention.

2) Weapons Systems Analysis - measures altsrnstive solutions to the i
mix of personnel, forces, loglsticsal support and funds. :

J1bid.

ar
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3) Force Plamning Analysis - comparps alternative forces and their
costs apainst mission capabilities,

The goal of the Chief of Staff in this reorganization was to
achieve a high degree of integration of the technical, administrative
and management talent of the Army inte & management system that is audi-
table, sconamical and responcive to change. General Johnson established
& two year time limit for the accomplishment of this goal., The imple-
mentation of this program calls for the develomment of four directorates:

1) Director of Studios - supervises long range studies., Resources
for this directorats will be drawn from the Office, Director of Special
Studies,

2) Director of Management Information Systems - coordinates, guides,
and controls the development of Department of the Army information and
data systems to insure tho timely receipt of information., A major els-
ment of the mission of this directorate is the development of techniques
and equijment to correlate and display meaningful data to assist in de-
termining management problem areas.

3) Director of Weapon Systems Analysis - prescribes guidance and
monitors snalyses to identify weapon systems alternatives, the resources
necessary to carry out the alternatives and what actuions are required to
achieve the preferred alternatives. Thies directorate is designed to
ansyor the following questions:

a) Which weapon system or weapon systems mix can best meot a
given threat or set of threat scenarios?

b) At what point in time is {he introduction of a new system
Justified?

hys Department of the Ammy, Roorganization of the Office Chief

of St:-ff (Washington, D.C.: Office of .. Chief of Staff, 5320, Memo-

randum froa the Chief of Staff for the Heada of Ammy Staff Agenciea, 16
Fobruary 1967), pp. 1=3.
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¢) At what point in time cen the system currently operational
be justifiebly repleced?

d} What are the key aspecta of performance &nd/or cheracteria-
tics that partionlarly justily its existence?)

4) Divector of Force Planning Anslysis ~ psrforma taro ma jor
fonetdonss

a) The transletion of OS . . ., decisions into specific program
directicon in terns of forces and resources,

b} The ase of autanated analyticsl models for the rapid assess~
ment of alternative force structures and their associated costs,b

The cmpl@ti&x of this program should provide a centralized efiort in the
field of manegement that will materially sssist the Army in schieving
its ultimate objective of fislding and suppsriing any required mix of
forces to mest any requirement placed upcn it.7

With the Department of Defense emphasies on centralized plamning-
programing-budge ting-procurement, ths Army's requirements for men and
nateriel plus the tactics and strategies they must serve are carefully
analyred for validity bafore being appreved. This new integration of
managewent effort by the Army will ; > alaig way toward assisting the
Amy in prepering its future requirements and providing a basis fer sup-
porting these requests when they aro presentsd to tbe Dofense Depariment
8?

However, this centralization can be_ardered.and.undertsl»n hui

the desired iusults cau not be achieved without properly trained personnel

e o fpistiave Fesmadinge. AWl A%, mn, Senh,

5Tbid., Incl 1 to Incl !, Incl 2,

Lo . 4 .

“Ibid,, Inel 2 to Incl 2.

?Iud,, PPe 14, Incl 1 %/3 incl, Inel 2 w/2 dnol,

ited Sipter
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to man the system. Iicreased emphesis by the Army in training itz of-
ficer personnel in operations research/systems analysis will provide the
necessary background and expertise to support centraligation of manpower,
nanagement and expansion of operations research tschnical knowledge
throughout the Army. As this talsnt becomes more widely dispsrsed in
the Army, operations research should influence many new arsas of Army op-
erations, See Figure 8 for the current and propesed Army rssearch and
development organisation as of § April 1967.

Ths in-house segment of the Army operations ressarch/systems
analysis training, which in the long run will provide the greatest im-
pact on the Army as a whole, is presently undergeing revision., In ac-
cordance with the recommendations of the Haines Board, the Command and

General Staff College (C4GSC) has sponsored &« program to expand the (ﬁ/

SA training being conducted in the Army schools. The program as planned
will consist of fifty-one hours of instructisn., Twelve hours will bs
taught at C&GSC during 1967-1968, Cepies of lesson plane for the nine
hours taught at C&GSC during 1966=1967 were forwarded to service schools
in February 1967, Forty hours of this instruction is being prepared by
a contracter, and will be forwarded to the service schools in Ootober

1967, Thirty-nine of these hours will be offered as electives at C&GSC
baginning in 1968, C4GSC estimates that within four or five years, when

ths (R/SA orisnted ssrvice school graduates begin arriving at C&GSC, the
R/SA course of instruction will need modification and expansion based
upon the assumption that student officers will have the basics,?

9US Comnand and General Staft College, Instruotional Packet for

Comnon Subjects Modern Analytical Methods ‘ngratimu Ranuoh%SEtoms
- Ft. Leavenworth, Ks.: Comeand and General Staff College, April
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In the future, there may very well be a system or systems to
supsrcede operations research; but it 1s probable that the techniques of
operations research will be the heritage of any similar system., The
primary role of operations research should continue its evolution frem
the simple two-dimensional problems of the past to camplex interactdon
problems of the future. The principal limitation of military operations
research in the Armmy today i1s the need for greater understanding of the
system end training in the techniques, However, the increased use of
operations research/systems analysis boﬁh inside and outside the militsary
will speed the development of new methodclogy and devices., Increased em-.
phasis in education of the Army officers will improve the posture of the
Amy in the field of operations research in combat, combat support, com-
bat service support and research and development. As the effect of this
increased emphasis becames felt, the tachniques will be applied in ever=-
widening spheres affecting more types of Army operations., I alsc feel
that the education and training in operations research developed by the
Army will not be wasted no matter what happens to the method, bscause
there is always a requirement for systematic appraisal, planning, and
the applicatien of common sense in military sctivities.!l And finally,
I conclude that opsrations research teaches the user to scientifically em-
ploy his faculties:

(To £1nd)1® with keen discriminating sight
Black's not so black; - nor white so very whita,

Gecrgs Cmm-\ing13
(1770-1827)

11311 man,
12puthor's substd tution—-exact quotation reads "And finds,"
1 ord Dictionary of Quotations, p. i2k.
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